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SUMMARY AND RECOMMENDATIONS 


The forest industry has been harvesting timber in progressively 
more northern and western areas of Ontario and this trend brings it 
into increasing contact with trappers. There is disagreement as to 
the extent of the resource conflict engendered, and as to whether it 
has a biophysical or a socio-economic basis. This report examines 
the development of Ontario government policy towards trappers and the 
forest industry. It examines which vegetation types trappers depend 
upon in their search for furbearers, and how these habitats change 
under the influence of fire control and logging. Disruptions in 
the economy and lifestyle of trappers resulting from forest harvesting 
are investigated, as well as trappers' feelings towards logging and 
the government. Policy implications are identified and recommendations 
for future policy, management and research have been formulated. 

A comprehensive government trapping policy was initiated in 1947. 
In the following years great strides were made towards a holistic 
style of land management. The 'Fur Advisory Committee' meetings of 
the Federal and Provincial governments were very important in this 
regard. They recognized the split jurisdiction between Federal 
government's concerns with native welfare and the Ontario government's 
land management mandate. Several participants at ee Meetings urged 
integration of wildlife and timber management. These early advances 
were not maintained because of perceptual difficulties among the 
majority of participants. The foresters’ perception of wildlife 


showed a narrow professional and cultural bias which limited their 
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viewpoint to those species significant in timber damage. A parallel 
bias in the Ontario Ministry of Natural Resources Fish and Wildlife 
Branch resulted in a tendency to neglect any species that did not 
fall into a Southern Ontario perception of recreational wildlife. 
A possible exception was the research and management of beaver (Castor 
canadensis), but even here other furbearer species were largely 
excluded, though they collectively represent a large part of the 
trapper's income. There is virtually no overlap between forestry 
and wildlife research in the Ministry, and there have been few attempts 
to use existing tools, such as the Forest Resource Inventory, for 
holistic land management. Most of these problems stem from lack of 
effective co-ordination within the Ministry, and this situation has 
remained virtually unchanged since 1960. There is no current research 
on the effects of the forest industry on furbearers or trappers. 

The field study area is the southern three working circles of 
the proposed Great Lakes (formerly Reed) logging area in NW Ontario. 
This area is typical of much of the boreal forest zone in Northern 
Canada. A time series approach to furbearer changes following logging 
was not feasible. As an alternative, the forest within selected 
trapline areas was classified using cluster and discriminant analyses. 
Data were obtained from forest resource inventories. Nine forest 
types were recognized and the mix of these in each trapline was 
compared with the catches of beaver, Fisher (Martes pennanti), Lynx 
(Lynx canadensis), Marten (Martes americana), Mink (Mustela vison) 


and Otter (Lutra canadensis), using stepwise multiple regressions. 
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The results showed that the catch of individual furbearers is 
correlated with various habitat types, and that the behaviour of the 
trapper vis-a-vis the terrain and vegetation is almost as important 
as the habitat of the furbearer itself. Statistical instability 
of the equations limited their usefulness, however, and a third 
approach was a Feet POE 

The importance of each vegetation type to each furbearer was 
assessed through interviews with trappers. This was further weighted 
according to the relative economic importance of each furbearer 
species. The analysis showed that the significant habitat types are, 
in decreasing order of importance, poplar, birch, marshes, alder 
swamps, bogs, tamarack swamps and black spruce swamps. Some of these, 
such as poplar and birch, are only significant when associated with 
nearby water. Both recently To eeeat ana recently burned habitats 
were found to be of very little value to trappers. It was concluded 
that,at least in the first few years after disturbance, logging and 
fire are detrimental to trappers. 

In predicting future changes in trapping productivity, a modelling 
approach was adopted in which the landscape is regarded as a population 
of individual ecosystems of various ages. Observed age distributions 
show that in the study area the amount of disturbance, principally 
through fire, has decreased since about 1920, and this is primarily 
due to fire control. Overall disturbance is now one-third of its 
original level. The reduction in uplands is to about half of the 
original rate and, in lowlands, to about one-sixth. Thus the present 
forest already differs considerably from that which would exist under 


"natural' conditions. 


Had there been no fire control in upland situations there would 
be fewer mature fir (Abies balsamea) and white spruce (Picea glauca) 
stands and a lesser amount of birch (Betula papyrifera). With 
present fire control to the year 2017 we expect to see a further 
expansion of fir and white spruce forests and also of black spruce 
(Picea mariana). There will be a reduction in pioneer stands 
dominated by aspen (Populus tremuloides) and jack pine (Pinus banksiana). 
With logging from the present to AD 2017 acreages of jack pine and 
black spruce will also be reduced, to be largely replaced by poplar 
and birch. 

In the lowland areas, had there been no fire control to the 
present, one would see a landscape with much less mature black spruce 
and more treed muskeg. The area of open muskeg would also be nearly 
twice as large. Further fire control to the year 2017 will result 
in increases in mature black spruce areas with corresponding reductions 
in treed and open muskeg. Introduction of logging would result in 

KK 
increases in treed and open muskeg relative to biaet spruce. In 
summary, heavy logging will partly restore the original age distri- 
bution of the forest, but its composition will have changed relative 
to the pre-fire control situation. There will be more deciduous 
and mixed wood stands. 

It is estimated that the present furbearer productivity of the 
landscape is a little lower than without fire control. With further 
fire control the furbearer productivity will drop a little more but 
the total decline will only be about 10 per cent. The overall 
harvest evel with logging will also be about 10 per cent below that 


for the natural forest. The situation for individual traplines will 
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be much worse, however, since large areas of productive habitat 
will be replaced by cutovers with minimal furbearer productivity. 
This is how the principal damage to the trapper's livelihood occurs. 

To estimate the socio-economic effects of these changes, 23 Sioux 
Lookout area trappers were interviewed. Two-thirds of these were 
natives. They represented a wide spread of age and experience. 

About half the trappers believed that logging is damaging to their 
livelihood, and all of those whose areas had been logged thought so. 
Their attitudes to logging roads were ambivalent because roads 
provide some benefits such as easier access, but also exacerbate 
problems like poaching. There were other complex social interactions 
such as changes in residence and schooling patterns resulting from 
the presence of roads, 

Most trappers regard forest fires as damaging though some believe 
them to be beneficial in the long run. 

When asked about changes in trapping success following logging 
those who had experience of this (8 trappers in total) cited 
reductions in marten, fisher and lynx. Several trappers knew of 
others who had given up trapping or had moved traplines following 
logging. One trapper in the survey had taken wage labour because 
of logging damage and another had moved his trapline. 

All the trappers surveyed were satisfied with their lifestyle 
and none preferred any other occupation to trapping. Most, however, 
had other work in summer. Logging employment did not appear to be 
absorbing trappers whose lines had been logged, though the reasons 


for this are not clear. Amongst alternative occupations the most 
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preferred was logging at a commuter camp while the most disliked were 
work in pulp mills and mines, and welfare. 

Trapping was found to provide tangible benefits not often counted 
in economic surveys. These include significant amounts of protein 
food, housing and wood fuel. Five of the twenty-three trappers live 
entirely in the bush and several more are heavily dependent on 
countryside resources. It is probable that those who cut back on 
trapping because of logging damage suffer some decrease in nutritional 
status. 

Most trappers have a negative attitude towards the government 
and the Ministry of Natural Resources in particular. This results 
from a lack of consultation on issues such as logging damage, from 
educational and language differences between government officials and 
trappers, from illiteracy among some bush dwellers, because 
trappers are by nature very independent, and because they tend to live 
in remote places. On the positive side some individual ministry 
officials do make strong efforts to mitigate the effects of logging 
and to maintain good relations with trappers. 

Ontario government policy clearly gives logging automatic 
priority over trappers. There has been virtually no recent research 
Or management which recognizes the relationship of trappers with their 
forest environment and with theforest industry. There is apparently 
little co-operation within the Ministry of Natural Resources between 
the Division of Fish and Wildlife and the Division of Forests. 

Within the Wildlife division the Furbearer branch appears to have 


fairly low status. Trappers are poorly represented before the 
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government because they are poorly educated, widely dispersed, and 
politically unsophisticated. One would have to be extremely 
optimistic to believe that this situation is likely to change soon. 

Policies which might alleviate the problems which trappers 

face include - 

1) Avoidance of logging in areas which are marginal for 
forestry. 

2) Intensified efforts at forest regeneration of logged 
areas so as to limit the area needed by the forest 
industry. 

3) A more dispersed pattern of logging based on smaller 
working circles, and smaller logging caMps moved more 
often. 

4) A scheme whereby trappers would have the option of logging 
their own traplines as a summer occupation, thus avoiding 
the problems of large areas of recently cutover land. 

Nine recommendations are made as follows - 

1) The Commission should strongly represent the interests 
of trappers before the Ontario government. 

2) The Commission should urge the Ontario Government to 
issue a clear policy statement on trapping and logging as 
a basis of Ministry of Natural Resources programs. In 
particular the sbarenent should clarify whether or not 
the government wishes trapping to continue within the 
zone of economic forestry and, if so, whether it will act 


decisively to ensure that trapping continues. 
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3) 


4) 


5) 


6) 


7) 


Ministry of Natural Resources officials should begin 
immediately to consult individual trappers when their 
traplines are to be logged, so as to avoid unnecessary 
disruption and damage. 

The government should encourage more co-operation between 

the Ministry of Natural Resources Timber Division and the 

Furbearer Branch of the Wildlife division. 

The Ministry of Natural Resources Furbearer Branch, in 

co-operation with the timber branch, should investigate 

how the effects of logging on trappers can be mitigated. 

The following measures should be adopted to mitigate the 

effects of logging on individual trappers - 

a) The MNR should make arrangemements to move those 
trappers who are willing to new traplines when logging 
becomes a serious impediment to their work. 

b) Trappers should have the opportunity to work at 
logging when a logging camp is using their trapline. 

c) Trappers should be compensated for loss of cabins etc. 
if they have to move traplines as a result of logging. 

d) Logging camps should be kept as small as possible 
and moved as often as is feasible. 

The following measures should be adopted to mitigate the 

effects of logging on trappers in general. They will 


minimize intrusion of the forest industry into new areas - 


8) 


9) 


a) There should be more intensive forest management 
in areas close to existing pulp and wood mills. 

b) Efforts to regenerate the backlog of poorly reforested 
cutover areas in Ontario should be continued and 
intensified. 

The government should investigate the provision of a 

general licence which would enable bush-dwellers to 

integrate their seasonal round of activities. It might 
include provision for the following activities - 

Home making 

Trapping 

Commercial fishing and minnow fishing 

Meat harvesting 

Wild ricing 

Small-scale logging 

Guiding 

The Ontario government should appraise its policy of keeping 

all logging roads open to public vehicular traffic wherever 


possible. Any study should include the biophysical, economic 


and social consequences of open and closed road policies. 
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CHAPTER 1 


INTRODUCTION 


The logging industry in Ontario is thrusting steadily north and 
west in its search for new raw materials (Suffling and Michalenko, 
1980), and this brings it into increasimg contact with trappers who 
have until now subsisted in a relatively natural forest environment, 
and in an economy which, although profoundly influenced and changed 
by the world's industrial system, was nevertheless buffered by its 
remoteness. The logging industry tends to dominate in this new, 
intensified relationship because it is more organized, it has more 
employees and it generates more of the gross provincial product than 
trapping. 

Various opinions exist as to the nature and desirability of the 
effects of logging on trappers. Most of those in government and the 
logging industry believe that logging and trapping are largely compatible 
in a biophysical sense, and that any decline in trapping harvests is 
the inevitable consequence of changing lifestyles and expectations, 
coupled with the economics of the international fur market. They 
believe that there is little to prevent trappers from continuing in 
their vocation, but if they wish to join the industrial economy and 
its associated society, this will occur naturally and inevitably. 

Other people, notably sociologists and anthropologists, also 


believe that the most potent effects of logging on trapping are expressed 


2 
in social and economic changes which are essentially independent of 
any habitat change. Many of them are less convinced, however, that 
the transition to an industrial society is necessarily desirable. 
Some believe that such changes are inevitable, while others seek a new 
model for northern rural society. 

Some trappers themselves, have expressed grave concern at the 
preliminary hearings of the Royal Commission on the Northern Environ- 
ment (RCNE) that logging is damaging to the trappers" habitat, 
economy and lifestyle. In particular, they expressed the belief that 
furbearer habitat destruction accompanies logging and that the 
provincial government has done very little to mitigate or avoid such 
impacts. 

This report assesses the effect of the logging industry on 
trappers, with particular reference to northwestern Ontario. It addresses 
the following questions - ee 

- How have government policies developed towards land management 

involving trapping and/or logging? (Chapter 2) 

- What kind of forest habitat is desirable for trapping? (Chapter 3) 
- What kinds and amounts of habitat change are to be expected 
following logging and/or fire control, and how do these changes 

relate to trapping habitat? (Chapter 4) 

- What changes in the economy and lifestyle of trappers occur 

as a result of logging, and how do trappers feel about such 

effects? (Chapter 5) 

- What are the policy implications of the questions posed above? 


(Chapter 6) 


CHAPTER 2 


THE INTEGRATION OF TRAPPING AND FORESTRY 


IN GOVERNMENT POLICY 


2.1 Introduction 


A broad range of past and present government documents was 
scrutinized for issues, problems and policy response relating to the 
integration of trapping and forestry. This was supplemented by 
interviews with resource managers. 

This analysis is restricted to the period spanning 1947 to the 
present, because 1947 marks the beginning of the first serious 
efforts at fur management. In addition, the discussion of policy 
is subdivided into two distinct eras of management; the period of 
the Fur Advisory Committee (FAC) from 1947-1960; and the years from 
1960 to the present. A brief description of the fur program of 1947 


will set the stage for the subsequent policy discussion and analysis. 


2.2 The Fur Management Program, 1947 


The foundations for Ontario government's fur management program 
were laid soon after the merger of the Department of Fish and Game 
and the Department of Lands and Forests in 1946. The Trapline 
Management Section of the new Fish and Wildlife Division was 


responsible for developing and administering a trapline management 


program for the province. 


The following is a brief summary of the program that was 


developed: 


a) 


All trappers other than farmers were required to have 
licenses. Three categories of trapper were created. They 
were the registered trapline licensee, who could only 

trap in a designated area on crown land; the resident 
trapper, who could trap in a township or its equivalent 
area; the farmer trapper, who could trap on his property 
without a license. These three license categories 
accommodated the basic differences between northern and 
southern trappers. The northern trappers, and their 
ancestors, the majority of whom are natives, had trapped 
in some areas for more than a century and the revenue 
obtained through this pursuit represented a substantial 
part of their income. Southern white trappers formed the 
majority in the second and third categories. The resident 
trapper is commonly a part-time trapper supplementing a 
regular income. Local conservation officers were 
responsible for distributing licenses and judging the 
furbearer carrying capacity of a township. In the case of 
a trapper dying, the trapping area would revert to the 
crown for equitable distribution to heirs or others as 

the Department saw fit (Fur Advisory Committee Meetings 


(FAC), 1947-51, n.p.). 


b) 


G) 


d) 


e) 
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Trapping areas were delineated and the boundaries recorded on 
topographic maps. On applying for a license, trappers were 
required to sketch their traditional trapping area, showing 
topographic features and locations of beaver lodges. This 
information was then used to set quotas. (This became known 
as the watershed system.) The size of a trapping area varied 
inversely with the productivity of a region. The district 
conservation officer was responsible for deciding how large 
a trapping area would be, and for settling any boundary 
disputes. 
Pelts had to be sealed by a Department Officer before they 
could be sold. cnuey Statistics on the number of each 
species caught could be recorded and it was felt that sealing 
would reduce illegal traffic in pelts. 
Harvest quotas were set for most species. Beaver quota was 
one animal per lodge for the entire province. Other 
species’ quotas were set on a district basis and depended 
on local population sizes. Beaver quotas were derived from 
the number of active lodges the trapper recorded in his area. 
Beaver could be taken from each lodge or the quota spread 
over a smaller number of lodges. This allowed the trapper 
partial control in the management of his area. 
Trapline management officers were appointed to implement the 
new program, to improve trapper-government relations, to 


set up trappers’ councils, and to inspect traplines. 
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2.3 The Era of the Fur Advisory Committee, 1947-1960 


2.3.1 The Formation of the Fur Advisory Committee (FAC 


Annual meetings between Department of Lands and Forests' field 
officers and Indian Affairs Branch agents began approximately when the 
fur management program was introduced. The various problems and 
issues resulting from the implementation of the program were 
discussed at these spring meetings so that if any problems arose there 
would be enough lead time to implement solutions for the next season. 

The meetings proved invaluable in enhancing co-operation between 
the federal and provincial agencies. This was essential for effective 
fur management because jurisdiction over the resources and over the 
majority of trappers was split between the two levels of government. 
The federal government was responsible for the social welfare of the 
trapper, and the provincial government for furbearers and their habitat. 
Because these informal meetings were successful, the federal and 
provincial governments entered a formal agreement to continue 
co-operation in the form of a Fur Advisory Committee for a ten year 
period commencing in 1950. 

The agreement was to: 

a) Aid proper management of the resource to benefit the native 

(sic.) trapper. 

b) To minimize duplication of services and maximize economic 
efficiency. 

The committee meetings, held each spring at several places in 


northern Ontario, included reports from management officers, reports on 


the status of furbearer populations and harvests, discussions of 
progress in trapper/management relations and the discussion of special 
projects. During the next ten years, the province's fur management 


program was, for the most part, developed at these meetings. 


233.2 Trapping and Forestry Policy Integration During the Fur 
Advisory Committe Era 


The reorganization of wildlife and forest management agencies 
under one department in 1946 was seen as an improvement in the 
Management of the province's resources, but the agencies remained 
separate with respect to their duties. The Forestry Division managed 
timber cutting and forest protection, while the Fish and Wildlife 
Division supervised wildlife harvesting and protection. Since large 
scale forest cutting would be the major activity affecting furbearer 
habitat it was inevitable that the interests of the two divisions would 
sometimes conflict. 

The first indication of interest in co-ordinating activities 
of the two Divisions occurred at the 1948 FAC meetings (FAC, 1948). 

For several years most efforts were concentrated on implementing the 
new management program and improving trapper relations. In 1954, 
interest integrating fur and timber management was kindled by reports 
from the Gogama and Chapleau experimental traplines which indicated 
relationships between fur harvests and timber types (Loucks, FAC, 1954, 
nope) 

A paper on beaver ecology (Standfield, FAC, Sudbury, 1955, n.p.), 
presented at a 1955 meeting of the FAC, sparked considerable 


discussion on the topic of integrating forest and wildlife management. 
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This topic was made an important part of the agenda for the following 
year. 

The 1956 meetings showed the greatest interest in the issue 
of integrating forest and fur management. Many papers were 
presented on this topic. One presented at Dorset by J. W. Giles, 

a forester, was entitled, "What'll You Have--Deer, Birch or Both?" 
(Giles, 1956). As the title suggests, the majority of the paper dealt 
with deer and yellow birch and not furbearers but the rationale 
behind the presentation was that it "was an outstanding example of 
the need for a well planned program of multiple use of forested 

land" (Gila 1955. n.p.). Giles pointed out that the responsibility 
of wildlife and forest management fortunately lay in one government 
department. "Thus, if integrated programs are indicated, one man 
only [the district forester] is nominally responsible . .." Yet 

he also stated that: ''The forester does not worry over the presence 
of balanced populations of furbearers, game animals, trappers and 
hunters, in the forest factory he is building . .. " (Giles, 1956, 
n.p.) [our emphasis]. 

This candid portrayal of many foresters’ narrow perspective 
leads one to doubt the ability of the District Forester to make 
unbiased decisions in resolving resource conflicts. Giles also 
suggested that forest cutting benefits trapping "because fresh habitat 
is created" and "trappers enjoy abundant fur yields from the young 
forest" (Giles, 1956, n.p.). In general the presentation suggested 
that forestry does not pose any problems to wildlife management, and 


thus that foresters would only be concerned with wildlife if it 


threatened timber production. Finally his closing statement that: 
". . . fish and wildlife interests can be served satisfactorily by 
slight modifications to forest management plans by the district 

forester" (Giles, 1956, n.p.) suggests wildlife management schemes 
would automatically take a 'back seat’ to forest management plans. 

At the next meeting, held in Sault Ste. Marie, G. Coyne, the 
Chapleau District Forester, discussed the basic concepts behind 
multiple use management, and classified the province into three 
Management areas: the southern farming and industrial belt, the 
northern barrens and the central forested belt. He went on to describe 
Management scenarios for each area and the possible conflicts that 
May arise. He made several interesting points about the co-ordination 
of fur and forestry management, suggesting that the ideal type of 
forest for a forester is exactly the opposite for a wildlife manager 
(Coyne, 1956, n.p.). Thus, compromise would often be necessary to 
achieve an optimum balance of interests. He identified the central 
forested belt as the area of greatest potential conflict, stating that, 


". . . to realize maximum return [in the central forested belt] 


integrated management must be practiced.'' But he also pointed out, 
that in this area of greatest need for co-operation, ". there is 
no co-ordination between game and timber people." This is in strong 


contrast to J. W. Giles' (1956, n.p.) contention that multiple use 

management, ". . . is an active program not just a slogan, in Ontario." 
Coyne (1956, n.p.) went on to criticize the system of timber 

Management units saying: ". . . they are designed to do just that and 


no more." And, 
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We have gone to considerable thought and expense to 

plan cutting practices, road locations, regeneration 

plans, etc. for these units and we are very likely to 

become so committed to these established boundaries 

that they will become inflexible and the administration 

of them will become so channelled with specific 

personnel devoted to timber management only, that any 

later changes which may become necessary will be very 

difficult to inject into the organization. 

He also pointed out that it was ". . . very obvious that very little 
was written into the [timber management] plans . .. '" (Coyne, 1956, 
n.p.) that benefited wildlife. 

Coyne argued that habitat is the single most important factor 
controlling wildlife populations and that timber management was the 
only economical way of controlling habitat (Coyne, 1956, n.p.). This 
is an extremely important observation as, in later years, high costs 
became a popular excuse for not implementing habitat management. 

Like Giles (1956, n.p.) he underlined the advantage of having all the 
administrative agencies in one department. In addition, he suggested 
that there were adequate personnel to implement an integrated 
Management program, but that nothing was being done about it (Coyne, 
LOSG Perey si 

Coyne's paper provided a critical appraisal of the unintegrated 
nature of forest and wildlife management. He illustrated the 
advantages of integration, and showed where changes in the management 
system should be made to achieve it. He was prophetic in voicing 
the fear that timber management practices would become entrenched and 
immutable. 


A third paper on integration was presented by J. E. Dickenson at 


the Port Arthur meeting of 1956. He discussed some modifications to 


el 


timber cutting practices for improvement of wildlife habitat and, 
like Giles (1956, n.p.), he suggested that timber management plans 
could be slightly modified to consider wildlife (Dickenson, 1956, 
n.p.). He reasoned that wildlife was secondary to forest management 
since timber was more important to the economy of the province. 

In contrast, Coyne provided an economic argument for integration: 
", , . one of the most favourable factors of joint game and timber 
management is the total utilization of the site with a revenue 
producing product" (Coyne, 1956, n.p.). 

Unfortunately, the collective economic benefits of integrated 
timber and wildlife management never became a serious topic of 
discussion. From what had been said so far it was becoming obvious 
that few would heed Coyne's advice to ". . . cease to think of 
ourselves as managing one particular phase of the total resource [so 
that] we can start to integrate the various [resources] and manage 
them accordingly" (Coyne, 1956, n.p.). 

Integration was again the major topic of discussion at the 
1957 meetings. G. M. Longley outlined the issues to be discussed. 
His presentation concentrated on the influences of timber management 
on wildlife management. 

Longley felt that ". . . the onus to instigate co-operation is 
upon the wildlife managers" and that their plans should be presented 
in a form that could be "superimposed on the timber plans for [a] 
particular area" (Longley, 1957, n.p.) [our emphasis]. To superimpose 
is not to integrate, for this reason we believe this presentation 
supported the premise that wildlife management was automatically 


secondary to timber management. 
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Trapping and its associated species gradually ceased to be 
mentioned, whereas hunting and game species were more frequently 
cited (trapping was not referred to at all in Longley's paper). 
This, we believe, resulted from the diversification of interest 
occurring in the last half of the FAC era. This development is 
significant as it generally weakened the efforts for integration. 
Firstly, there were fewer game species than furbearers, thus fewer 
potential conflicts with forestry could be perceived. Secondly, 
important game such as moose and deer have largely benefited from 
forest cutting, this would tend to downplay any adverse impacts on 
other wildlife including furbearers. 

Integration was discussed for the last time at the 1958 meetings. 
The major ideas presented over the last few years were summarized by 
W. M. Bastedo, a district forester. Again, furbearers were not 
mentioned, and it was apparent that forestry had automatic priority 
in policy formulation. He said: "In northern Ontario at least timber, 
recreational fish and wildlife are the major considerations with 
timber interests, perhaps, dictating the major policies" (Bastedo, 
1958, n.p.) [our emphasis]. 

The FAC was dissolved at the end of the federal-provincial 
agreement in 1960. A new agreement was signed (the Federal-Provincial 
Resource Development Agreement), but it was much broader in scope, 
including all resources important to native people's livelihood 
(C. Currie, Pers. Comm., 1978). The newly created Fish and Wildlife 


Branch now became the new mode of policy formulation for trapping. 


i hat 
2.4 Trapping and Forestry Policy Integration, 1960-1978 


2.4.1 Introduction 


By the close of the FAC era the issue of integration had changed 
significantly. The earlier interest in the effects of forest cutting 
on trapping, and the need to integrate management efforts, were 
diffused. This was because game species were mentioned as often, 
or more often, than furbearers. Few of the papers presented at the 
meetings discussed the effects of forest cutting on furbearer habitat. 
The Department of Lands and Forests’ 1958 and 1959 Annual Reports are 
illustrative of how this issue is confused since they only discuss 
the impact of wildlife on timber. In the following section we will 
continue to trace this issue through the 1960's and 1970's. The 
discussion will not be presented at the same level of detail because 
the Ontario literature on fur management is not as abundant or 
detailed as it was during the Fur Advisory Committee years. Very few 
changes actually occurred during this period, and few new policies 
emerged. Instead, many of the previous problems remained unresolved 


and both policy and practice essentially remained static. 


2.4.2 The Issue of Integration 


By the early 1960's the concept of multiple use had become the 
guiding philosophy behind management policy. 


Our legislation has been revised on a multiple use 
basis so that the terms 'forestry purposes’, 
‘forest management’ and the like now officially 
include such things as fisheries and wildlife 
Management (Clarke, 1962, 2). 


14 


What seems to be missing from this, and other literature at this time, 
is a clear statement of objectives for this multiple use philosophy 
(R. W. Behan (1967, 478) notes that this is a common omission). 
Thus, the rationale that would be applied in resolving problems of 
conflicting use is left to our imagination. The implications to 
resource management are significant, as under these circumstances one 
can only debate the rationale behind a decision after it has been 
made. Furthermore, the issue of integrating fur and forestry 
Management was obscured by statements, such as the previous one, which 
suggested that co-operation and integration were part of daily 
Management. But the following quote suggests that this was not yet 
the case, ". . . at no place in these responsibilities does the 
[timber] branch give any consideration to resources other than timber" 
(Charlton, 1964, 28). 

In fact, it seems that foresters continued to view integration 
as the consideration of wildlife that was harmful to timber production. 
"It would appear as though wildlife is strictly a hitch hike or even 
a parasite as far as timber production is concerned" (Charlton, 1964, 
Lit 

In the 1972 "Design Guidelines For Forest Management", a 
completely opposite and equally biased perception of wildlife is 
presented. In this document, wildlife ". . . is considered as the 
total spectrum of species that will benefit from cut modifications" 
(Hough, Stansbury and Assoc. Ltd., 1973, 91) [our emphasis]. The 
Guidelines go on to narrow the definition of wildlife to moose, the 


rationale being that moose habitat ". . . tends to be suitable for 
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most other species'"’ (Hough, Stansbury and Assoc. Ltd., 1973, 91). 
These statements completely ignore furbearers (and other species) 
and their habitat requirements. The perception revealed in the 
Guidelines is a continuation of the wildlife/furbearer dichotomy 
that began fn the late nineteen fifties in which wildlife was narrowly 
defined as species suitable for recreation and hunting. 

It is quite obvious from the foregoing that perception has played 
an important role in the exclusion of furbearers from forest management 
plans. Yet forestry and other habitat altering activities were 
rapidly expanding during this period, leading one Lands and Forests 
worker to remark that "Only the relentless march of ‘unplanned progress' 
with its attendant destruction of natural habitat could lose us our 
heritage of fur" (Gibbard, 1964, 4). 

From the mid-sixties to the present, there is very little 
literature indicating progress in integrating forestry and trapping. 
Also, a literature search and discussions with various experts failed 
to reveal any evidence of government research on the impacts of 
forestry practices on furbearers. Broad statements such as 
"Much effort is directed to the maintenance and improvement of wildlife 
habitat as it is habitat which determines the potential of wildlife's 
numbers" (Ontario: Minister of Natural Resources, 1977, 15) suggest 
that research in this field is taking place. It is, but primarily for 
game species such as moose and deer. 

One development that did promise integration of activities was 
the establishment of the Land Use Co-ordination Department in 1972. 


Its purpose is to co-ordinate the planning of land use through the 
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development of Strategic Land Use Plans (Ontario: Minister of Natural 
Resources Annual Report, 1976, 19). Examination of the 1974 

"Background Information and Approach to Policy for North Western 

Ontario" (Ontario: Ministry of Natural Resources (MNR), 1974) report 

aimed at stimulating comment and discussion on proposed policies, 

reveals that trapping is not perceived as potentially conflicting with 
timber cutting. But if one compares future cutting areas and 

trapping activity (Fig. 2.1), the potential for conflict is quite obvious. 
This has been further demonstrated in the Reed Paper controversy 

(Suffling and Michalenko, 1980). 

In 1977, the Phase II report of proposed policy for north-western 
Ontario was produced (Ontario: Ministry of Natural Resources, 
Proposed Policy North-Western Ontario, Strategic Land Use Plan Phase 
II, 1977). Again, there was no reference to potential conflict 
between fur and forestry. In fact, the report suggested that the 
harvest of fur in this part of %ntario be increased by 100 percent 
(Ontario MNR, Proposed Policy North-Western Ontario, SLUP Phase II, 
1977, 33). It also indicated that the bulk of this increase would 
have to come from north of the 50th parallel. Yet there is no policy 
aimed at resolving or avoiding the potential conflicts that have been 
identified in this area. In addition, the lack of a comprehensive 
assessment of the potential impacts of forestry on trapping makes 
the above recommendations meaningless. 

The one reference to the protection of wildlife habitat that 
was made in this document is narrow in scope, as the following quote 


illustrates: 
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Fig. 2.1 Potential conflict between trapping and 
forest harvesting as identified from 1974 Strategic 


Land Use Plan information. 
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[forest] harvesting designed to enhance good 
regeneration and wildlife habitat will generally 
be suitable for most recreation purposes 


and hunting . .. (Ontario MNR, Proposed 
Policy North-Western Ontario, SLUP Phase II, 
LOD 3 Iss 


This is another example of the wildlife dichotomy discussed earlier. 

Wildlife, as in the previous examples, is narrowly defined as species 

suitable for hunting and recreation, thus excluding most furbearers. 
It is apparent that very little has been done to seriously pursue 

the issue of integration since the end of the FAC era. There has 

been no real integration of fur and timber management in the province, 

or any research that would enhance this possibility (C. Currie, Pers. 

Comm., 1978). Multiple use, a long-standing policy of the Ministry 

of Natural Resources, is still far from being implemented in an 


ecologically or economically logical fashion. 


2.5 Analysis 


Government fur management in Ontario made significant strides 
in the early years toward a truly holistic approach. The changes 
that occurred in the fifties are extremely Sierificant when one 
considers the long history of laissez-faire attitudes that had 
prevailed in this resource industry. A significant development in the 
1950's was the recognition of the need to integrate the management 
of potentially conflicting resource uses. The discussions of the 
integration of fur and forest management were far ahead of their time, 
and this, we believe, provided the key that could have opened the 


door to holistic management. 
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Yet, despite these advances, more recent issues and policy 
Suggest that Ontario has not been able to put this new knowledge 
to use in forest management. The controversy that surrounded the 
Reed timber license proposal is prime evidence of this failure 
(RCNE, 1978). There is still no integration of furbearer and forest 
Management (C. Currie, Pers. Comm., 1978). Why did this happen? 

Perceptual bias is one of the most important factors affecting 
Management policy. As White (1961, 29) noted, perception can 
"drastically limit the practical range of choice". Thus, different 
perceptions may lead to different sets of options for resource 
Managers. Nowhere was this more apparent than in the narrow view 
of wildlife demonstrated by many foresters during both study periods. 
The forester's perception of wildlife showed professional and cultural 
bias that limited his attention to game and species which were 
detrimental to timber production. Since furbearers, other than 
beaver, do not fall into these categories, they have been ignored by 
most foresters. This is clearly illustrated by several of the papers 
presented in the late fifties at the FAC meetings (Giles, 1956; 
Dickenson, 1956; Bastedo, 1958); and, by the Minister of Lands and 
Forests Annual Report of 1959 (Ontario: Department of Lands and 
Forests, 1959, 37) which stated 'The [wildlife and forestry research] 
program is designed to assess the damage by wildlife to the 
regeneration of timber." No statements were found suggesting the 
study of the alteration of wildlife habitat caused by the timber 
industry. 


Another example of the way in which perceptions have acted to 
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impede progress in fur management is the general bias towards game 
that emerged in the Fish and Wildlife Branch, as illustrated in the 
following quote from the 1977 annual report: 

The Wildlife Branch objective is to manage, enhance 

and interpret wildlife populations and habitats to 

provide optimum wildlife based recreation opportunities 

for residents of Ontario . .. (Ontario Minister of 

Natural Resources Annual Report, 1977, 15). 

Budgets have favoured research on game species with fur management 
receiving a smaller proportion of funding (Ontario MNR Annual Report, 
1977, 30), thus reflecting the strong influence of Southern Ontario 
society on northern wildlife management priorities. 

Institutional arrangements have reinforced these perceptual 
biases, despite the often stated advantage of having all the agencies 
responsible for natural resources in one department. The lack of 
overlap between forest and wildlife research is an excellent 
illustration of this. The forest resource inventories contain 
detailed information on forest stand characteristics and other data 
that could be useful in studying wildlife habitat. Yet, there have 
been no attempts by Government agencies to use these data or to assess 
their potential in fur management. 

All of this has arisen because of the lack of a truly effective 
co-ordinating body. Yet the need for such an agency was pointed out 
as early as 1956: "The specialist within each group has his own 
responsibility and loyalty. He is not in the best position to 
recommend changes in use for the benefit of conflicting interests" 
(Morrison; 2956; n.p.)* 


The transfer of traditional economic rationale to wildlife 
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Management is another factor which has interfered with the implementation 
of ideal management philosophies. This produced the dominant set of 
assumptions underlying and affecting policy formulation. Three 
important examples can be found. The first is that throughout the 
history of fur management, beaver has been the centre of attention. 
Most of the ecological research on furbearers has been devoted bol this 
species because the beaver has provided the greatest economic return 
and is thus the "bread and butter' of the trapper (St. Jules, 1972, 
n.p.; Ontario MNR, 1968, 83). The effort devoted to beaver was 
justified in the early part of the program because the trapper and 
industry would receive the greatest benefit in the shortest period of 
time. But beaver have continued to receive this attention through 

the 1960's and 1970's, despite great advances made in managing this 
Species. The argument that it deserves preferred attention because 

of its economic value is no longer valid because of the success we have 
had in ensuring sustained yields. In addition, the market demand for 
species varies with fashion trends, as has been demonstrated by the 
recent increase in value of long haired pelts. Thus, a better long 
term strategy for both ecological and economic reasons would be 

to devote equal attention to several species. 

A second example is the lack of research on habitat improvement 
and management. It was felt that this type of research was 
uneconomical for furbearers, yet a fair amount of this research was 
conducted for game species. This faulty reasoning was supported by 
the common conjecture that wildlife habitat in general was not 


threatened by forestry practices. The paradox is that the agencies 
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involved have acknowledged the importance of habitat management 
(Ontario MNR, Annual Report, 1977, 15). Yet, in spite of the massive 
alteration of habitat that has resulted from forestry operations 
this aspect of furbearer management has received little or no attention. 
General policy statements and various reports suggest that 
a holistic ecological approach to management is being employed. But 
the failure to resolve certain issues and the actual management 
practice do not support this view. 
The most salient feature of fur management that emerges in this 
study is what Caldwell (1975, 68) has succinctly Heeer iced as "[the] 
incongruence between belief and behaviour .. . a form of 
cultural schizophrenia “ 
In conclusion, it seems that present policies are, for the 
most part, the result of incremental decisions and thus are 


", . . as shortsightedly ad hoc as their original causes" (Holling 


and) Clark, 1975. 248)", 
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CHAPTER 3 


THE TRAPPERS‘ FOREST ENVIRONMENT: 


DEVELOPMENT OF A TRAPPING SUCCESS/HABITAT MODEL 
3.1 Introduction 


One of the consequences of the fragmented approach to resource 
Management in northern Ontario is the lack of a suitable data base 
for solving conflicting demands for furbearer habitat. Except for 
the Ontario Land Inventory (oLt)+ capability classification for 
beaver, there is presently no obvious data base that could be used 
to address this problem. Even the OLI is deficient because it is 
not presented at a large enough scale for Se a many land use 
conflicts (Suffling, 1979, 67). There are, however, a number of 
essentially single purpose data bases gathered by various govern- 
ment agencies. Those data relevant to this study are the Forest 
Resource Inventory (FRI, collected by the MNR Forestry Division) 


and the Fur Harvest statistics (compiled by the MNR Wildlife Division). 


Previous furbearer-habitat studies are reviewed in Appendix 2. 


3.2 The Study Area 


The southern three ‘working circles' of Reed Ltd.'s (now Great 
Lake's) proposed timber cutting area form the study area (see Fig. 


3.1). This area was selected because it has not, for the most 


tee Appendix 1 for glossary of technical terms. 
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part, been logged and it contains many active traplines. In 
addition, abundant information on trappers and their behaviour 
can be found in the numerous anthropological studies conducted 
in the general area (Dunning, 1959; Rogers, 1962; Bishop, 1974). 
The southern working circles were selected because, when the work 
was started, FRI data were only available for this part of the 
proposed license area. 

The area lies almost entirely within the Northern Coniferous 
Forest Section (Rowe, 1959). The remaining portion falls in the 
Central Plateau section (see Fig. 3.1).The topography in this part 
of the Canadian Shield is characterized by irregular relief and 
many lakes. There are a variety of fluvioglacial deposits throughout 
the area and several ancient beach ridges in the west. 

Black Eprncee is the most common tree, occurring in pure 
stands or with other species, mixing, for example, with jack pine 
on dry sites or with tamarack in wet areas. Jack pine is the second 
most common species. It also occurs in pure stands, especially on 
large upland areas that have been burned, but is more often 
associated with other species such as white birch, aspen, and white 
Spruce. Mixed stands of white and black spruce, balsam poplar, 
balsam fir, white birch and aspen also occur. 

There are approximately 41 government trapping areas within 
the study boundaries. Eighty-seven trappers were licensed to trap 
within these areas during the 1976-1977 season. Records are kept 
by MNR for the following species: beaver, mink, marten, fisher, 
lynx, fox, wolf, coyote, bear, wolverine, otter, muskrat, raccoon, 


squirrel, weasel, and bobcat. 


*aee appendix 1 for glossary of latin names. 
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3.3.1 General Approach 

The obvious approach to ascertaining the effects of logging on trappers 
would be to take a sample of trappers whose areas have been logged, and 
one whose areas are essentially undisturbed, and to follow these through 
time. If the trapline productivity of the two groups diverged one could 
conclude that logging had affected the trappers. Unfortunately this 
approach proved impossible because so many extraneous factors intervene; 
trapline boundaries have changed, trappers have moved, data are incomplete, 
and trappers’ skills change over time. We have therefore adopted a number 
of alternative procedures as outlined below. 

Having first assessed the strengths and weaknesses of the FRI data 
base and the fur trapping statistics (Appendix 3), a carefully selected 
sample of forest stands was classified into various types using two 
Statistical procedures. These are known as cluster and discriminant 
analyses. Other habitat information not available from the FRI computer 
tapes was collected using FRI maps (Fig. 3.2). 

The habitat data were used in various ways. First, they were 
incorporated with the fur trapping statistics in a procedure known as 
stepwise multiple regression. This showed which habitat features correlate 
with high or low catches of each furbearer species (Appendix 4). Then, 
because the results were not entirely satisfactory, the importance of 
each vegetation type to each animal species was assessed through trapper 
interviews. The furbearers were weighted according to their economic 
importance, and the two scores were combined to give a measure of the 
Significance to the trapper of each habitat for individual animals and 
for all species together. Only the second method is considered in the 
main part of this report. 


In chapter 4, the information gathered on habitats will be used 
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in a model of forest changes over time to show how the trappers' 


income may vary under different forest management regimes. 


3.3.2 Development of a Habitat Classification System 


Cluster analysis is a computer method of grouping a sample of 
individuals to form a number of discrete or overlapping homogeneous 
classes (Wishart, 1975, 1). The grouping is based on a measure of 
similarity between ‘individuals' (in this case forest stands) derived 
from a number of descriptive characters such as species composition. 

This technique was selected because of its objectivity in creating 
groups and because it can be used to process a large amount of data 
quickly. Details of the cluster analysis method are given in Appendix 5. 

The cluster analysis results and group threshold are depicted in 
Fig. 3.3, a dendrogram. The characteristics of the forest types chosen 
are summarized in Table 3.1, and their ecological and statistical 
validity is evaluated in Appendix 6. The selection of a sample of 
traplines is described in Appendix 7. 

The collection of data on non-forested habitats was done by sampling 
the traplines used in the regression analysis (Appendix 4). The FRI 
maps for these areas were sampled using line transects as described 
in Appendix 7. This allowed tabulation of the areas of water, brush 


and alder, open bog, marsh, and barren and scattered areas (mostly burnt). 


3.3.3 Development of an Index of Economic Importance for 
Each Habitat Type 


In addition to the partially unsuccessful multiple regressions 
of trapping success and habitat (Appendix 4), we also made a series of 
estimates of the importance of each habitat to each furbearer 


using trappers' perceptions. Nineteen trappers were asked to flag 
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Fig. 3.3 Dendrogram of the forest classification developed 
through cluster analysis. There are 279 stands in the 
classification. Those groups which are most similar are 
joined low down on the diagram, and the nine types picked for 
use in the study are separated by the dotted group threshold 
line. They are described in Table 3.1. 


30 


*papi0da1 Jou sem sayoeds ay7 2&4} BIBOEPUT sadeds AUEEA, 


“SuOTIBIFJFESELISTU OJ Squowjenfpe tajje eole [esBeq Us? tod Bae aenee 


*poie Teseg 49d Jad wnwptupw pue‘mnmyxeuw ‘age1ane 
t ¥ 


0°0 0° Ot €°S/E°S O°O€ O°OOT £°99/S°49 o°O O°0€ Z°ET/O° HT o°Oo e°st/s"9t 
0°0S 0O'00T 0°S9/€°L9 0°0 0707 =e B/E°L 0°0 0° 0% Zyt/S°st 0°0 0°0¢ c°z1/0°ol T 
O°0€ O°O£ 0°0£/0°0E O°0E O°O£ O°0€/0°0t 0°04 0°0% 0°04/0°0F TZ 
0°O 0°07  0°02/0°02 0°0S 0°09 0°SS/0°SS 0°0 0°0S 0°SZ/0°SZ 6S 
0°0 0°04 6°€/9°7 O70) 020% atc7/626 o°0 0°04 9°ST/O°ST 0°04 o-00T S°9L/S°9L (4 
0°0 0°O" 0°6/47'°8 0°O §860—0°04 L°6/L°8 0°04 0°08 9°79/9°29 0°0 0°0S L°8T/€ 02 8 
O° Ot O°OE 0°072/0°0E O°0E Oo°oL 0°04 0°08/0°0L 9T 
0°O oot 0°7/0°2 Q°OT 0°02 O°¥T/O°¥T 0°0 =O'OT O°Z/0"Z 0°09 0°06 0°08/0°08 0°0 o'ot 0°2/0°2 LE 
0°0 0°02 £°0/S°0 o°O 6©0°02)~=—§*0/L°0 0°0 o°oT | Gc?) o°0g 8 o°O0OT Z7° 86/1" 86 0°Oo o°oT 16°0/9°0 S 


as 7upyu *xew AG “uya = Xxeu ABS ‘Uy! Aw “up “xen y UTa ¥ Xow $3Ae 
HOUIG aALIHM UvV1dbd WOVUVAVL ald KYSTVE gonudS ALIHA gonads Avid ANIdAOVE SdNoud 
SISAIVNV 
WALSNTD 


BpekTeuy 1998N[Q UT PetsFauepy sdno1ig Jo woz iTS § eel, tT°€ FTqQeL 


31 


which habitats they considered important for each species (see 
Appendix 8, question 9). Ina previous survey of wild-rice 
harvesters we had found that respondents handled ranking with 
great difficulty. We therefore summed the number of respondents 
for each habitat to give a measure of its importance for each 
furbearer (Table 3.2). The habitats were defined to correspond 
closely with those developed above. 

The results were weighted according to the economic importance 
of each species, determined from MNR pelt prices and the number of 
pelts of each species taken in selected unlogged parts of the study 
area (Table 33). The weighting was conducted as in Appendix 9, 


and the indices of economic importance are shown in Table 3.4. 
3.4 Discussion 


The analysis showed that, under present trapping management, 
the significant habitat types (in decreasing order of importance) 
are poplar, birch, marshes, alder, bogs, tamarack swamps, and 
black spruce swamps. This order is clearly heavily influenced by 
the importance of beaver. It is vital to bear in mind that poplar 
and birch are usually only significant if associated with nearby 
water capable of holding beaver. 

The logged habitats (less than 10 years after logging) were 
thought by trappers to be very poor furbearer habitat compared with 
their unlogged counterparts (Table 3.2), but they were rated 
marginally more productive than comparable burnt areas. Other 
questions on the questionnaire (Appendix 8) indicated that trappers 


believe that burnt areas recover their furbearers more rapidly than 
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logged areas. The implication is clear, however, that both logging 


and forest fires decrease furbearer production significantly in 


the early years following disturbance. 
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CHAPTER 4 
CHANGES IN THE TRAPPERS' FOREST ENVIRONMENT OVER TIME 
Sho Introduction 


The objective of this chapter is to show how present 
characteristics of the northwest Ontario landscape have been 
moulded by events in the past, and how changes in the processes 
involved, such as fire and logging, will alter landscapes in the 
future. The implications of these changes to trappers will then 


be demonstrated. 


“ee A Demographic Approach to Landscapes 


4.2.1 Background 


To the human eye the present landscape is static, but we 
see only a cross-section in time of a constantly changing pattern 
of ecosystems. We cannot contemplate intelligent management of any 
landscape without considering how it will change, both with and 
without any proposed alterations in management. Knowledge of three 
elements is essential to making predictions about ecosystems: 

1) What is the present state of the ecosystem? 

2) To what state is it headed, based on past 

experience? 


(How has the system changed in the past?) 


a7 


3) How will the future system differ if some new 
Management is implemented? 

Organisms live, not in single isolated ecosystems, but in 
landscapes where a mosaic of ecosystems forms a more or less 
recurring spatial pattern. Some more mobile animals, such as man, 
survive better in such a mosaic of systems because their habitat 
requirements are not wholly satisfied by one ecosystem type. Others, 
while requiring but a single habitat, are unable to survive in one 
place because, while their requirements are static, the habitat 
itself is modified through natural successional change. New 
habitats must be made available in the landscape mosaic as others 
become unsuitable. This is seen most clearly in the case of pioneer 
species: those such as the ruffed grouse, which colonize recently 
disturbed areas. The characteristics of a landscape as habitat for 
man or other organisms will thus depend in large part on the 


proportions of ecosystems of different ages. 
4.2.2 Theoretical Age Distributions 


Imagine a hypothetical landscape in which disturbance factors 
such as fire are constant in occurrence over relatively large time 
periods, and across extensive landscape regions (such as those 
defined by Rowe, 1972). A simulation can be developed which shows 
the age distribution of ecosystems in the landscape, developed under 
various assumptions (Figure4,]). The area of ecosystems in younger 
age groups is always predominant in this equilibrium, but the shape 
of the distribution varies depending on whether there is a greater (A) 


equal (B) or lesser (C) chance of disturbance with respect to 


LOG ECOSYSTEM AREA 
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ECOSYSTEM AGE 


Fig. 4.1 Theoretical age distributions of ecosystems in a 
landscape. Curve A represents a landscape where there is 
more chance of disturbance such as fire in older ecosystems; 
curve B describes a landscape in which there is an equal 
chance of disturbance with respect to age. In curve C, 
young ecosystems are most prone to disturbance. 
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advancing ecosystem age. These curves bear a striking resemblance 

to survivorship graphs in traditional population ecology. They 
differ from the latter, however, in that the destruction ('death") 

of a certain ecosystem through some catastrophic event results in the 
immediate creation ('birth') of a corresponding pioneer ecosystem. 
The population of ecosystems is fixed in size as long as the area 


rather than number of stands is the standard of measurement. 


4.2.3 Observed Age Distributions 


One frequently finds distributions of type B in Northern 
Ontario for upland, fire-prone sites (Figure 4.2. This indicates 
that, beyond about 60 years the chances of a forest Pe Ray 
are approximately equal. The anomaly in the younger age classes 
will be discussed below. 

In contrast, the lowland forests (those growing on shallow or 
deep peat) show a very different age distribution (Figure43). Here 
one finds that, as with the upland forests, there is an anomalously 
low area of young stands, and that there is very little indication 
of destruction of older stands until they reach more than 160 years 
of age. There are two explanations: 

1) There was very little fire in lowland areas more 

than 160 years ago. 
2) Lowland forest stands of more than 160 years 
are prone to burn, whereas younger ones are not. 
With the information which we have at present we cannot endorse 


either of these positions wholeheartedly. 
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These forest age distributions for Northern Ontario do not 
represent an equilibrium situation assumed in the theoretical 
base discussed earlier. There has been a universal decline in 
the rate of forest fires in recent decades throughout Northern 
Ontario (Table 4.1). This is the reason for the small area of 
young stands pointed out above. The decline has not yet been 
balanced by the increase in logging activities in the north. 
Three hypotheses have been examined so far to account for the 
observed decline in disturbance rates around 1905 and around 1925. 
They are: 
1) That there was a change in climate, probably 
a cooler wetter phase. The available data 
suggest that the weather in fact became warmer 
and drier in the first quarter of this century 
(Figure 4,4) which would be expected to promote 
forest fires. There has been a cooling trend 
since about 1940. 

2) That effective fire fighting techniques were first 
employed around 1915-1934. In fact, there seems 
to have been such a trend around 1945 with the 
advent of water bombers, but it does not 
invariably coincide with the data trend. 

3) That the change in climate would suppress insect 

disease outbreaks. For spruce budworm, at least, 
this is not the case. Epidemics are promoted by 


warm dry weather (Blais, 1954). 
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Table 4.1: Years When the Rate of Ecosystem 
Disturbance Changed Dramatically 


in Various Areas in Northern and 
Eastern Ontario 


Last time period before decline 


Management Unit or Licence Area in rate of ecosystem disturbance 
Pitopiko M.U. 1854-1873 (1894-1913*) 
Red Lake W.C.1. 1875-1894 

Johns Manville 1892-1911 
Bancroft/Dacre 1894-1913 (1914-1934*) 
Burwash M.U..- 1895-1914 

Pineland Timber Co. 1895-1914 

Elk Lake M.U. 1911-1930 

Sturgeon Falls W.C.1. 1911-1930 

Eddy MU. W.C.Z 1914-1933 

Berens River M.U. 1915-1934 

Austin M.U. 1915-1934 

Gogama M.U. 1915-1930 

Great Lakes Paper W.C.1. 1916-1935 

Spruce Falls No peak in histogram 


*Subsidiary peak 


Source: MNR Forest Resources Inventory Summary Statistics by 
Management Unit. 
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Fire control is the most likely cause of the decline in forest 
disturbance, and it must be taken into account in a variety of land 
Management contexts; in timber harvesting, in park management, in fur 
harvesting, and in cost benefit analysis of fire control. A model of 
these past landscape changes and possible future scenarios is 


developed in Appendix 10. 


4.3 Scenarios for the Future 


4.3.1 General Observations 


The results of the modelling exercise are presented in Figures 
4.5 and 4.6. Because of our inability to break the data down into 
the smallest forest type divisions (seep. Al0.6)we have had to 
interpolate the proportions of different forest types by extra- 
polating from the present. Thus, for instance, if 20 per cent of 
the forest of age 20-39 years belongs in forest type 08 we have 
assumed that this is so in all future cases. There are distinct 
differences, however, between the regeneration after logging and 
after fire, so that we have less confidence in the logging scenario 
than in the natural and fire control situations. We also have more 


confidence in the lowland-logged than in the upland-logged scenarios. 
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Because of these concerns, some of the proportions in Figures 4.5 and 4.6 
are marked to show probable underestimates and overestimates. In 
all cases logging is assumed to proceed at the maximum rate 


compatible with the rotations described on page A10.12. 


4.3.2 Upland Forest 


Had there been no fire control in the study area, one might 
now expect to see a landscape with much more jack pine and 
about half as much black spruce communities. There would be fewer 
mature fir and white spruce stands and also a lesser amount of birch 
which results primarily from the break-up of senescent stands. The 
natural situation would not change significantly in the future. 

By the year 2017 it is expected that, with fire control only, 
the present forest will have changed significantly. There will be 
large reductions in the areas of pioneer forests such as those 
dominated by aspen and by jack pine. There will be a corresponding 
increase in black spruce and white spruce stands. Because of the 
extreme ages of many stands, the birch forest will be reduced in area 
and will have largely turned into white spruce mixtures. 

With logging, the age distribution of the upland forest in 
AD 2017 would change relative to that with. fire control only. 

Because of the method of apportioning forest types, the logged model 
result shows a distribution approximately that of the natural forest. 
However, regeneration after logging will differ from that after 

fire (Table 4.2) so that the acreages of jack pine and black spruce 
forests would in fact probably be reduced while those of the birch 


and poplar groups would increase relative to the natural situation. 
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Table 4.2: Regeneration After Logging and Fire 


Ce ee a ee eee eee naman se eS 


Original Probable New Forest Type in Decreasing 
Forest Type Order of Importance 
ESAS! ON ae re hn Regs Spe ee et Oo ete eo ee re 
Ol White Birch L Ol 18 oh! 02 08 
F 18 02 Ol 08 
02 Jack Pine L 02 18 31 08 
F 02 08 18 01 
O05 Swamp L brush & open 18 05 
Black Spruce alder muskeg 
F open brush & 05 18 
muskeg alder 
08 Upland L 18 02 31 08 
Black Spruce F 08 02 18 
16 Black Spruce L 16 brush & 05 
with alder 
Tamarack F 05 brush & 16 
alder 
18 Poplar L 18 3L 02 
F 18 02 08 
31 Balsam fir L 18 31 02 
mixtures F 02 08 O1 
71 White Spruce L 18 31 
mixtures F 18 08 
L = After logging 


xy 
i] 


After fire 
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4.3.3 Lowland Forest 


Had there been no fire control in the lowland forest to the 
present time, one would see a landscape with much less mature black 
spruce forest, and much more treed muskeg. The area of open muskeg 
would also be nearly twice as large (Figure 4.6). 

Further fire control alone to the year 2017 will result in a 
lowland landscape dominated by esa a maturing black spruce 
stands with less than half as much treed or open muskeg as at present. 
Institution of logging from now until the present will result in 
moderate changes from the present, involving an increase in treed 
and open muskeg relative to swamp black spruce stands. In no case 
above will the importance of tamarack change very much, though there 


might be moderate increases following logging. 


4.3.4 General Conclusions on the Landscape Model 


Fire rates have already been markedly reduced, and this is 
most evident in the lowland, partly non-commercial, forests and other 
wetlands. With further fire control the landscape will change even 
more dramatically than it has to date. Heavy logging will restore 
the age distribution of the commercial part of the forest to something 


approaching the original state, but the character of the landscape will 


be different from that to be expected without logging or fire control. There 
will be a greater proportion of mined stands of conifers and 

deciduous trees in the uplands. These findings are broadly parallel 

to those of the Quetico Park Fire Study conducted by the Ministry of 


Natural Resources (Woods and Day, 1977). 
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4.3.5 Predicted Influence of Habitat Changes on Furbearer 


Harvest Values 


Application of the economic importance scores developed for 
each habitat (p. 28) shows (Table 4.3) that the present fur harvest 
is probably slightly lower than would be the case in a landscape 
with no fire control. If fire control continues in the absence of 
logging, the fur harvest value will probably drop further, but the 
total decline will only be in the region of 10 per cent. Application 
of logging at the maximum rate compatible with sustained yield will 
result in a harvest value not differing very much from that with 
fire control above (i.e., about 10 per cent lower than the ‘natural’ 
situation.) 

The above conclusions apply to the whole landscape. Inspection 
of the logging pattern on individual traplines (Figure 4.7) shows 
that the local effects of timber harvesting may be drastic when a 
large proportion of mature forest is replaced by recently logged 
areas having little merit for furbearer production. It must be 
remembered, however, that large wildfires will have a similar effect 


on individual traplines. 
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Fig. 4.7 Logging anean area east of Sioux|Lookout, summer 1975. 
Logging was still in progress when the air photographs from which 
the map was made were taken. 
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CHAPTER 5 


SOCIO-ECONOMIC EFFECTS OF LOGGING ON 


TRAPPERS 


5.1 Introduction 


The interview survey of trappers (appendix 8 ) was conducted 
between October 1979 and January 1980, using two interviewers from 
northwestern Ontario. Some additional interviews were conducted 
by one of the authors. Twenty-one interviews were made, though in 
one case a whole family of trappers was involved so that 23 trappers 
were Surveyed. The small size of the sample precludes a rigorous 
Statistical analysis, but in many instances the responses of the 
trappers was so consistent that none is required in any case. The 
results of the survey are summarized below. The headings below 


reflect a number of basic questions. 


5.2 A Profile of the Trappers 


A statistical description of the trappers (Table 5.1) shows 
that about two-thirds are natives, all but one are men, and there is 
a wide spread of age and trapping experience. The lack of younger 
trappers occurs because the interviewers tried to avoid engaging 


novice trappers in interviews. 
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Tabie 5.1l:\ Profile of the Trappers Interviewed 


Sample size: 21 interviews involving 23 trappers. 
Male: 22 Female: 1 
Native: 14 Non-native: 6 Not known: 3 


Age distribution: 


Age 
Not under 20- 30- 40- 50- 60- 70 years 
known 20 29 39 49 59 69 or more 
Number of 
trappers 1 0) 4 4 6 3 4 1 
Area where trapline is held: 
Savant Lake 6 
Allanwater Bridge a 
Lac Seul 7 
Sioux Lookout 8 
Hudson a 
Years of trapping experience: 
Not Less than 10- 20- 30- 40+ 
known 10 19 29 39 


Number of 
trappers 4 5 4 6 2 2 


a5 


5.3 How Do Trappers Feel About Logging? 


The questionnaire was administered in such a way that the 
interviewees were not aware of the basic purpose. The topic of 
logging was not introduced by the interviewer until near the end 
of the discussion. Nevertheless, this matter was raised frequently 
by the trappers. Table 5.2 shows that half the trappers had negative 
feelings towards logging, but a further breakdown is more 
informative. Only one-quarter of those whose areas had not been 
logged felt negatively, but every trapper whose area had been logged 
even slightly was opposed to logging on traplines. We conclude 
that feelings against logging are engendered by logging itself and 
are not merely a prejudice. 

One comment from a more articulate trapper is reproduced in 
full in appendix 13. Specific comments range from the general 
('We've got to do something about it', and ‘trapping is finished by 
logging") to more specific statements on the destruction of habitat 
and decline of various furbearers. Two trappers were concerned 


about the use of herbicides. Comments on logging as employment are 


covered below. 


5.4 How Do Trappers Feel About Logging Roads? 


Trappers' attitudes to logging roads were much more ambivalent 
than to logging itself. Only eight trappers made any comments, and 
positive and negative comments were evenly split (Table 5.3). 
Trappers felt that access from roads is to their personal advantage 


in that it allows them to use the trapline more effectively, and 


56 


Table 5.2: Trapper Attitudes Towards Logging 
Effects on the Trapline 


Proportion of Interviewees' Trapline 
Which Has Been Logged 
ps eT Se aus 5 ay imei OR le Le A sce PLR ca no ots ee eR 


Attitude hese than More than 


i 10%+ 10-25%,055 26-502 50% Total 

logging on 

traplines ———————___________""______EEEE 
* 

Positive 0 @) @) (@) (@) 

Neutral, 

ambivalent, 

or no 

comment 10 (@) 8) 0 10 

Negative 5 2 3 3 13 

Total # of 

trappers 415 2 S 3 23 


* Number of trappers. 
+ In 3 cases logging had occurred 30-60 years ago. 


In 2 of these cases logging was just starting at the time of 
the interview. 


Table aas* 
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Trapper Attitudes Towards Logging Roads 


Proportion of Interviewees' Trapline Which 
Has Been Logged 


Attitude 

towards 

logging 

roads on Less than 
traplines 10Z+ 
Positive 1* 
Neutral, 

ambivalent or 

no comment 12 
Negative 2 
Total # of 

trappers LS 


* Number of trappers. 


More than 
10-25% 26-50% 50% Total 
al} (9) 1 3 
O 3 72 lid 
1 0) (0) 3 
2 3 3 P2S\ 


+ In 3 cases logging had occurred 30-60 years ago. 
In 2 cases logging was just starting at the time of the interview. 
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to travel off the trapline more easily. At the same time, there was 
concern that some sport hunters who arrived by road poach furbearers, 
and all compete with the trappers for game. There were several 
reports of traps being tampered with following road building. 
The question of the effects of roads on schooling will be 


covered below. 


5.5 How Do Trappers Feel About Forest Fires? 


Nine trappers commented that forest fires damage traplines, either 
by destroying cabins or by habitat degradation. The loss of marten 
habitat was cited specifically in several cases. Three trappers were 
of the opinion that fire is beneficial, at least in the long term. 


Three of the respondents had worked at fire fighting. 


5.6 What Effect Does Logging Have on Trappers ‘Activities? 


When asked about changes in trapping success, three respondents 
complained about reduced marten numbers following logging, while two 
others cited reductions in lynx and fisher, and one complained of a 
reduced beaver catch. When they were asked if they knew of any 
trappers who had had to abandon trapping because of logging, most 
respondents said that they did not, but three cited the case of Mr. 
Bob Champagne of Savant Lake who has apparently moved to Alberta because 
a logging camp was built very close to his cabin. One trapper in the 
survey had moved his trapline because of logging, and another 
respondent said that he personally knew 'several' people in Ear Falls 
who had given up trapping because of logging activities. One trapper 
replied that he "had to take a job with a logging company' because 


of damage to his trapline. 
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5.7 What Effects Do Logging Roads Have On Trappers? 


It was obvious from the survey that roads have complex effects 


on the trappers’ lifestyle. They may be summarized as follows: 


1) 


2) 


3) 


4) 


Roads provide access which trappers value (5 

responses). 

Roads increase competition for game from sport hunters, 
and traps are tampered with or robbed. There is some 
illegal shooting of beaver and other species by 

hunters (4 responses). 

Roads make it possible for a trapper to live in town 

or on a reserve and send his children to school, yet 

he can still hold a trapline. Several people with 
children had chosen this option, but in one case the 
trapper had ended by giving up trapping for the winter. 
Two families stated that they had opted to live in 

a settlement for the winter because they felt that if 
they did not send their children to day school they 
would be taken away and put into a boarding school. 

The road thus offers both an opportunity and a constraint 
to trapping where it conflicts with a child's schooling. 
Roads cause a significant number of road kills of 


furbearers (2 responses). 


a 


5.8 What Effect Does Employment Have On Trappers? 


Many of the respondents had been involved in other forms of 


occupation,which is only to be expected with a seasonal trade such 


as trapping. Other activities included logging, caretaking of a camp, 
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running a fishing camp, wild ricing, commercial fishing, fire- 
fighting, and bait fishing. In one question, trappers were asked 
to rate their choice of various occupations (Table 5-4). All were 
evidently satisfied with trapping as a lifestyle and preferred it 
to all others. Industrial work in mines and welfare were least 
preferred and the next most disliked occupations were live-in logging 
operations and other wage labour. The most preferred alternative 
to trapping was logging on a commuting basis. 

The next pertinent question is whether logging actually provides 
an alternative for those whose traplines are damaged by forest 
harvesting. Table 5.5 shows, surprisingly, that only one quarter of 
the trappers surveyed had worked at logging recently, and that the 
percentage in the case of those whose traplines had been logged was 
essentially no higher than in the unlogged group. It is concluded 
that logging does not necessarily absorb wholly or partially displaced 
trappers. We have not had time to ascertain whether this is because 
trappers prefer not to work at logging (in spite of the sentiments 
expressed above) or whether they cannot adjust to a wage labour 
Situation. We suspect that the latter is the case. One complicating 
factor in interpreting the information is that some of the trappers 
whose areas have been logged are 'part-timers' who work in a variety 
of wage labour situations anyway and whose employment pattern will 


not change if trapping becomes more difficult. 


5.9 To What Extent Does Trapping Provide Benefits Not Normally 
Recognized by the Wider Community? 


The benefits of trapping which are not normally appreciated by 


‘outsiders’ may include the following: 
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Table 5.4: Trappers' Employment Preferences 


Number of Responses 


Occupation Liked ' Neutral Disliked 
Trapping 17 2 O 
Logging (live at home) 6 7 6 
Other wage labour 3 13 3 
Logging (live in camp) Z 7 10 
Mining if 2 16 
Welfare ¢) 7 LZ 
Pulp Mill fe) é) 16 


(Four trappers did not respond to this question in the questionnaire). 
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Table 5.5: Logging as an Alternative or Supplementary 
Occupation For Trappers 


Proportion of Trappers’ Trapline Which Has Been Logged 


a 


Less than 10-25% 26-50% More than Total 
LOZ 50% 


i 


Number of 

trappers 

recently 

employed in 

logging 4 ) a) a 6 


Total number 
of trappers 15 2. 3 3 23 


Proportion 
of trappers Pep es Zon 26% 
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1) Housing. 


2) Food. 

3) Conversion of furs to handicrafts which adds to their 

value, and results in their not being included in 
trapping returns. 

4) Fuel. 

Five of the twenty-three trappers live in the bush and thus 
have free housing which is a consequence of their occupation. The 
remainder have residences in towns or hamlets, or on Indian Reserves. 

All of the trappers take some meat from their traplines in 
one form or another. The furbearer animals used are beaver, 
supplemented by lynx and muskrat. Some of the hunters mentioned 
snaring hares, and most if not all hunt moose. These are 
supplemented by fish as detailed below (see Table 5.6). 

Nearly one-third of the trappers gain more than half their 
family's meat supply while trapping, and for nearly 70 per cent 
of those interviewd the meat supply from trapping is aiemirteant 
(Table 5.6). If logging has an effect on the viability of traplines 
it will presumably hit the most active trappers hardest and these 
are precisely those who rely most heavily on trapping/hunting forays 
for meat. 

The response of trappers to a supposed cutback in trapping is 
also of interest. Of those who do gain meat from the trapline in 
quantity, about pneeotartee said that they would decrease or at least 
not increase their hunting effort if trapping was not available. 

Of the remainder, it is probable that not all could or would increase 


hunting sufficiently to compensate for the trapping loss. 


Table 5-6; 


If Trapper 
Stopped Would | 


a) Make special 
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Proportion of Meat? Trapped and/or Shot 
While Trapping 


bs UR a te eee eee = OS OE NE pcp ee 
More than 'Don't 
None WSWE 25-50% 50% Know' Tota 


trips ul 4 1 5) T EZ 
b) Would cut 

down on 

hunting/fishing O il O 1 ©) 2 
c) It would make 

no difference 2 af (6) 1 6) 4 

x 

d) No response 0 2 0) ) 2 5 
Total 3 8 a) 7 3 23 


+ Eaten by the trapper and his family (where applicable). 


* All trappers use some meat, but in these cases the quantity 
was insignificant. 


x One other respondent said that if he couldn't trap, he'wouldn't get 
beaver unless they were given to him." 
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The question of fishing was less easy to answer. Only six 
trappers admitted to fishing at all while trapping, but there are 
indications that most trappers net fish illegally for trap bait, and 
presumably they consume some of these fish also. This supposition 
is supported by the response on fish eating habits. Only six trappers 
claim to fish while trapping but eight obtain a significant proportion 
of fish while trapping: In winter, most fish will not take a baited 
hook, so almost all fish eaten must be netted during bait fishing. 

As a consequence, any fishing done while trapping might not be 
continued if trapping was made impossible. Again, the displaced 
trapper oud have to buy fish or other protein, or accept a lower 
nutritional status. 

Only two trappers engage significantly in production of handi- 
crafts. 

Most trappers gather fuel while at their trapping cabins and this 
must act as an energy subsidy. Its economic importance to the trappers 
is not known. 


5.10 What Are the Feelings of Trappers Towards the Ontario Ministry 


of Natural Resources? 


The Ontario Ministry of Natural Resources is in a key position 
to resolve conflicts between trappers and the logging industry so 
that it is important to understand the degree of co-operation between 
trappers and the ministry, and to have some feeling for the attitudes 
of trappers towards the government and its workers. 

It was evident from the outset that most trappers are extremely 


wary of the government. (The authors were often perceived as agents 
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of the government and we received little co-operation until we could 
convince trappers that this was not so). The feelings of trappers 
towards government range from resignation to outright hostility (see 
appendix 12 for written opinions submitted by trappers). What are the 
reasons for this unwillingness to communicate openly? They seem to be: 
1) That the Ministry of Natural Resources does not keep 
trappers informed of policy or solicit trappers’ opinions 
on a regular basis. When trappers were asked if any govern- 
ment official had consulted them about logging practices 
or road building, only one replied 'Yes'. Twelve said 
that they had never been consulted, and six did not give 
an answer. The case of Mr. Bob Champagne, alluded to above, 
shows the worst consequences of such lack of consultation. 
It is understandable therefore that this question of 


consultation elicited strong comments. 
‘We have solicited consultation and have been 


refused'. 


"To them (MNR) these people (trappers) are 


just peasants’. 
In fairness to the Ministry of Natural Resources one must 
State that serious efforts have been made to solicit public 
opinion in the SLUP process, but these have apparently not 
been successful as far as trappers are concerned. 
Z) Trappers are, by nature, an independent group. 
3) There are communication barriers between MNR and some 


trappers because of language differences and illiteracy. 
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4) Trappers sometimes feel that they have to infringe 
government regulations to survive (e.g., shooting 
more than one moose in a season, or bait fishing with 
nets). This makes them very wary of anything which 
they perceive as surveillance. 

On the positive side, the ministry runs workshops for trappers 
and some of the wildlife personnel have very good relationships with 
the trappers in their areas. The dichotomy between the wildlife 
personnel and the timber branch is apparent Rome erie in the 
field. One trapper remarked that: 

'The logging and wildlife people just hate 
each other's guts’. 

In various parts of northern Ontario it is obvious that the 
wildlife officers make numerous unofficial concessions to help the 
keener trappers. We have seen this done to ease the detrimental 
effects of logging, to help trappers with large families, and to 
aid those with less productive traplines. It is also obvious that 
some officers tacitly ignore some of those who break regulations 
because they know that to do otherwise would jeopardize these 
trappers’ livelihoods. We have not documented these cases because 
we feel that to do so might hurt the interests of the individuals 


involved. 
5.11 Conclusions 


Trappers, aS a group, are not against logging until it infringes 
on their own traplines. On the basis of this experience they develop 
strong sentiments against the logging industry. Their feelings 


towards logging roads are much more ambivalent and reflect a whole 
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complex of interactions. The Ministry of Natural Resources is not 
consulting trappers in any way about the effects of logging which 
include declines in several furbearer species and complications such 
as increased poaching. The trapper who leaves his trapline, or 

cuts down on trapping, loses income, protein nutrition and, in some 
cases, housing. Unofficial activities of wildlife officers have 


served to mitigate these effects in individual cases. 
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CHAPTER 6 
DISCUSSION AND CONCLUSIONS 


It has proven impossible to assemble time-series data showing 
trends in trapping harvests following logging of individual traplines. 
-There are several alternative information sources however, which 
indicate that logging has a detrimental effect on trappers. The 
multiple regression data suggest that most of the upland furbearers 
have an affinity for mature forest stands rather than pioneer habitats. 
This is confirmed by previous studies (de Vos et al. 1959) and by 
the questionnaire responses of the trappers themselves. The second 
source is the rating of habitats provided by the trappers who were 
interviewed. This indicates that logged and burnt areas are of very 
little use to the trapper. The last information source is the 
questionnaire data which show that all trappers whose areas have been 
logged find that the process ie act E TRA RY to their livelihoods. 

For large landscapes we have been able to demonstrate that the 
highest trapline productivity is likely to occur in an unlogged 
landscape with no fire control. With fire control, the trapline 
productivity of the whole landscape will fall slightly (in the order 
of 10 per cent), and the outcome in this case will not be very 
different from that with logging. 

This last finding and those above seem to be at variance until 


one remembers that the effects on individual traplines are very 
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different from those on the whole landscape. Extensive logging on 
a single trapline can have a devastating effect as demonstrated by 
the low habitat rating of recently logged areas and the extent of 
such habitat after forest harvesting. It should be noted, however, 
that similar disruption of the trapper can follow a large fire. 

The trapper whose area is heavily logged loses income, and food 
protein also. If he wishes to move his trapline he will probably 
find that his cabins, and other equipment, are less saleable because 
of the state of the trapline. The effects are demoralizing as 
judged by the questionnaire responses. 

The effects of road building on trappers are complex, and we have 
not been able to investigate them adequately. Trappers' feelings 
towards road building are ambivalent. On the one hand, roads provide 
access to and from the trapline, but they also allow access to 
outsiders and thus encourage poaching and competition for fish and 
game. There is a further series of complex and subtle interactions 
involving roads. These concern schooling of children, availability 
of employment and other social matters. We have not been able to 
investigate them in any depth. 

What are the trappers' reactions to these pressures? It seems 
that trappers prefer their work to any other occupation and few would 
readily change their lifestyle. The extent to which trappers seek 
employment in the logging industry is not affected by the logging 
of traplines, which is surprising considering the economic problems 


engendered by logging. Rather, many trappers try to obtain different 


F. 
traplines which have not yet been logged, but in the past five 
years there have been few of these available. The remainder stay 
with their current traplines and presumably try to weather the 
problems that accrue. 

There has been no government reaction to these problems. The 
Ontario government clearly regards the interests of the logging 
industry as automatically more important than those of trappers. 

It does not recognize the relationship between trappers and their 
forest environment as one which merits research and Management, and 
it does not inform or consult individual trappers when their 

areas are to be logged. There is also little cooperation between 
the Division of Wildlife and the Division of Forestry on this matter. 
Some individual Ministry officials work hard to alleviate these 
problems, but as individuals they can achieve very little. 

Trappers are ill-equipped to make their problems known at a 
political level. They are widely dispersed, lacking in formal 
education, often speaking little or no English, and their incomes are 
low. As a group, they are unlikely ever to have sufficient 
representation before the Ministry of Natural Resources, and this is 
further reflected by the apparently low status of the Furbearer 
Branch within the Wildlife Division of the Ministry. 

In the light of the above, various management alternatives are 
available to avoid the worst effects of logging: 

1) Abandon fire control. This might raise the trapline 

yield of the whole landscape marginally, but the effects 
on individual trappers whose areas are burnt would be 
as drastic, or more so than logging itself (cabins would 


be destroyed). 
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2) Maintain fire control without instituting logging. This 
would avoid the drastic local effects which occur with 
fire and logging, but would not raise the overall furbearer 
productivity of the landscape. 

3) Limit the total amount of logging. This would probably 

be best applied to areas which are in any case marginal 
for forestry, and would necessarily be combined with more 
intensive management of areas close to existing mills. In 
particular, forest regeneration would need continuing, if 
not increasing attention (Suffling and Michalenko, 1980). 
4) Operate a more dispersed pattern of logging which has less 
effect on individual traplines. This would require smaller 
logging camps, moved more often, and operating within 
smaller 'working circles'. 

5) Offer trappers the option of logging their own traplines as 

a summer occupation. In this way they would remove a little 
mature timber each year without creating large areas of 
cutover land at any one time. 

Option 1 is economically and socially unacceptable to most 
northerners, and would not be particularly desirable for trappers. 
The second option, of maintaining the status quo in unlogged areas, 
can only really be implemented in areas which have not yet been committed 
to forestry, and would be most appropriate in pockets of relatively 
unproductive land (in a forestry context) within the area under fire 


control. The third option of limiting the logged area may be feasible 
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in the long term but would be difficult to institute within the next 
few years because of the backlog in forest regeneration which has 
built up over the decades. Thus the fourth and fifth options offer 
the most immediate hope of alleviating some of the trappers' problems. 
In summary, if nothing is done to buffer trappers from the 
biophysical effects of logging, it is unlikely that trapping as we 
know it can survive indefinitely within the zone of commercial forestry. 
The Ontario government has shown no interest in this problem even 
though it has the means to improve matters considerably. By its 
refusal to recognize a severe problem the government has adopted an 
implicit policy of slowly phasing out traditional trapping in favour 
of logging. This is neither beneficial nor necessary. (Recommendations 


are presented with the report summary on page ix ). 
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APPENDIX 1 


GLOSSARY AND SPECIES LISTS 


GLOSSARY OF TERMINOLOGY AND ACRONYMS 


Alder: Usually the areas along streams which grow thick 
shrubby areas of Alnus rugosa. 


Barren and Scattered: Productive forest-land which, because of 
disturbance such as fire or logging contains only 
scattered trees (less than 25 per cent stocked), 
with no significant regeneration. Many areas so 
classified within the study area had been burnt and 
were in fact regenerating well. 


Bog: Open muskeg. 


Cluster Analysis: An objective mathematical method for ordering 
similar individuals with multiple attributes into 
groups. The output of the analysis is usually a 
hierarchical dendrogram resembling a family tree. 


CEREME Canadian Council of Resource and Environment Ministers. 
CLI: Canada Land Inventory. 
Dendrogram: See cluster analysis. 


Discriminant Analysis: A statistical method which allows individuals 
to be assigned to pre-determined groups whose 
characteristics are known. 


DLF: Department of Lands and Forests. 
FAC; Fur Advisory Committee. 
Forest Stand: An aggregation of trees possessing sufficient uniformity 


in composition, constitution, age,arrangement or 
condition, to be distinguishable from adjacent crops, 
so forming a silvicultural unit. 


FRI: Forest Resource Inventory. 
Group Threshold: The level of similarity in a dendrogram at which 


discrete groups are separated for further study. 
(see cluster analysis). 
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Line Transect: A line drawn across a piece of land or a map and used for 
sampling. The length of a certain type of vegetation 
covered by the line is usually taken as proportional 
to its area in the landscape. 


Lowland: Those areas on organic soils (peat). They are 
generally poorly drained. 


Marsh: Areas inundated for at least part of the year, with a 
vegetation of grasses and sedges. 


Mature Stand: A stand of trees which has achieved maximum development 
and whose growth has begun to slow. 


MNR: Ministry of Natural Resources. 


Non-forested Land: Land not to be used for timber production. 
Included in this category, for the purposes of this 
study, as well are areas of rock and water. 


Non-productive Forested Land: Land within a forested area which appears 
to be permanently out of the timber-producing class, 
owing to very low productivity. 


ORE: - Ontario Land Inventory. 
OMNR: Ontario Ministry of Natural Resources. 
Open Muskeg: Wet areas of mosses, grasses, sedges, and small shrubby on 


herbaceous plants, often interspersed with small areas 
of open water. 


Pioneer: Refers to an ecosystem which arises early in succession 
(q.v.), following a disturbance such as fire or logging. 


Productive Forested Land: All forest areas capable of growing 
merchantable timber and not withdrawn from such use. 


RCNE: Royal Commission on the Northern Environment. 


Regeneration: The process by which a forest is renewed (replaced) 
following disturbance. Alternatively the product of 
this process. To the forester, regeneration generally 
includes only those species which are useable 
commercially. 


Regression Analysis: A statistical method for correlating one variable 
with one or more others by means of an equation. 
Where one 'dependent' variable is correlated with 
several others the method is known as 'multiple 
regression’. 


Rotation: 


Senescent Stand: 


SLUPE 


Stand: 


Succession: 


Sustained Yield: 


Trapping Area: 


Trapline: 


Treed Muskeg: 


Upland: 


Working Circle: 


aS 


The number of years required to establish and grow a 
timber crop to a specified condition of maturity. 


Refers to a stand of trees which is old and of 
dtminished vigour. It may be subject to disease or 
windthrow. 


Strategic Land Use Plan. 


An aggregation of trees possessing sufficient uniformity 
in composition, age, arrangement or condition to be 
distinguishable from adjacent stands. 


The process of ecosystem development involving changes 
in species composition and community processes over 
time. 


A management policy, plan or method of implying the 
highest practical continuous production of a natural 
resource in perpetuity. 


The ‘official’ government trapline which may contain 
up to about 12 individual traplines. 


The trapline of an individual trapper. 


Muskeg with stunted trees as individuals, or in groups. 
Usually the trees are black spruce. 


Those areas on mineral soil. 


A division of a forest management unit for a specific 
reason which requires a calculation and allocation 

of the allowable cut separate from the calculation for 
the remainder of the management unit. 


MAMMALS CITED 
Common Name 


American red squirrel 
Bear 

Beaver 

Bobcat 

Coyote 

Fisher 

Fox 

Lynx 

Marten 

Mink 

Moose 

Muskrat 

Otter 

Raccoon 

Snowshoe Hare 
Weasel 
White-tailed deer 
Wolf 

Wolverine 


VEGETATION CITED 
Common Name 


Alder 

Aspen 

Balsam fir 
Balsam poplar 
Black spruce 
Jack pine 
Tamarack 
White birch 
White spruce 
Wild rice 
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SPECIES LIST 


Latin Name 


Tamiasciurus hudsonicus 


Ursus americanus 
Castor canadensis 
Lynx rufus 

Canis latrans 
Martes pennanti 
Vulpes spp. 

Lymx canadensis 
Martes americana 
Mustela vison 
Alces alces 
Ondatra zibethicus 
Lutra canadensis 
Procyon lotor 
Lepus americanus 
Mustela spp. 
Odocoileus virginianus 
Canis lupus 

Gulo luscus 


Latin Name 


Alnus rugosa 
Populus tremuloides 


Abies balsamea 
Populus balsamifera 
Picea mariana 

Pinus banksiana 


fa Gisela Caan: 


Betula papyrifera 
Picea glauca 
Zizania aquatica 


Erxleben 
Pallas 
Kuhl 
(Schreber) 
Say 
(Erxleben) 
Bowdich 
Kerr 
(Turton) 
Schreber 
Linnaeus 
(Linnaeus) 
(Schreber) 
(Linneaus) 
Erxleben 
Linnaeus 
Zimmermann 
Linnaeus 
(Linnaeus) 


(Du Roi) Spreng 
Michx. 

(LO eMLETG 

Lars 
CME TT Bes ere 
Lamb. 

(Du Roi) K. Koch 
(Marsh) 

(Moench) Voss 
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APPENDIX 2 


A REVIEW OF PREVIOUS FURBEARER 
HABITAT STUDIES 


A literature search yielded several previous studies which 
attempted to establish relationships between furbearers and habitat. 
The majority of the studies were purely biological in nature in that 
they were concerned with variations in furbearer population densities 
rather than trapping returns. Also, most of the investigations were 
concerned with beaver. The following is a brief review of these 
studies and a summary of the implications of this previous work to 
the investigation. 

This study takes a similar approach to that of the environmental 
impact studies for Quebec's James Bay Hydro project. Bergeron et al. 
(1976) for example, studied the relationship of habitat type (based 
on Jurdant et al.'s (1976) ecological classification system) and 
wildlife, including furbearers. Preliminary results indicated 
"interesting correlations" between species and habitat characteristics. 
Traversy (1976, 570) in studying beaver colony densities found more 
lodges towards the west. He attributed this trend to increasing 
habitat quality, specifically more streams and less rocky areas. 
Banville (1978, 22-23) in a similar study south of the Eastman River 


also concluded that variations in beaver colony density were mostly 
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attributable to habitat variation. He suggested that the abundance 
of slow moving streams and shoreline vegetation (especially aspen) 
were important beaver habitat variables. 

Slough and Sadleir (1977) medelied the relationships between 
beaver colonies and habitat in British Columbia. Using a multiple 
regression analysis, lake and stream habitat models were developed. 
In both models food types explained the greatest proportion of the 
variability in the number of colony sites. Some of the other 
habitat variables that were found to be important were stream length, 
width, gradient, flow rate; lake perimeter, area, and water level 
stability. In total, the habitat variables in both the lake and 
Stream models accounted for over 80 per cent of the variability in 
the number of colony sites. 

A number of studies of furbearer/habitat relationships have 
also been conducted in Northern Ontario. Standfield (1958) round 
beaver colony densities to vary with forest types. In the Sioux 
Lookout area, forest stands composed of equal proportions of 
coniferous and deciduous species had the greatest beaver colony 
densities (Standfield, 1958, 39). In another study, Boultbee (1961, 
9) found that beaver colony numbers were positively correlated 
with water occurrences in aerial surveys. 

The studies noted above typify most of the furbearer/habitat 
research. In contrast, there have been a few Ontario studies which 
have investigated the relationships between trapping success and 
habitat. One of these was the work done by the Ontario Department of 
Lands and Forests between 1951-56, in the Gogama and Chapleau 


experimental traplines (De Vos and Crignan, 1959). This work is rare 


yes) 


in that it also foots at species other than beaver. Results 
indicated that fisher and mink were caught more often at trap sites 
along lakeshores (De Vos and Crignan, 1959, 28). Also, the capture 
of marten was found to be positively correlated with trap sites in 
mature coniferous forests. 

The final study of interest (Standfield and Smith, 1971) looked 
at the relationship between beaver colony density and habitat in 
traplines in the Round Lake area of Northwestern Ontario. This study 
found no correlation between colony densities and food types (this 
contradicts the findings of Slough and Sadleir). On the other hand, 
the investigation did note that colony sites occurred principally 
in ponds, creeks and slow moving rivers. Lakes with low, sheltered 
shorelines were second in preference. Lakes with steep shorelines 
were infrequently colonized by beaver and fast flowing rivers had 
no colonies. 

In summary, research of furbearer/habitat relationships has, 
with a few exceptions, been purely biological in nature. It has 
concentrated on beaver and has been primarily concerned with 
fluctuations in population density with respect to habitat. Few 
studies have looked at the importance of habitat to trapping success. 
Results from his Gogama and Chapleau experimental trapline, as well 
as the biological studies, indicate that investigations of this 


nature can be fruitful. 
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APPENDIX 3 


THE DATA BASES: 


THE IMPLICATIONS OF THEIR INADEQUACIES TO THIS STUDY 


In the following discussion the inadequacies of the data 
sources, and their implications to this study, will be addressed. 
The approach taken to lessen any negative influences will also 


be discussed. 


The Forest Resource Inventory Data 


The forest resource inventory consists of maps and computer 
tape records of forest stand characteristics (see 
Dixon & Jenns, 1965, for a detailed description of data collection 
methods and the forest stand variables). In addition to the forest 
cover information, rivers, lakes, streams, areas of rock, open and 
treed muskeg, and brush and alder, are mapped in the FRI. These 
were the variables employed in the two habitat models. The 
remaining FRI variables such as timber volume, site class, and 
stocking, were not included as they were not expected to contribute 
new habitat information. 

The primary concerns of this study were that the variables 
used in the habitat model were accurately measured. Despite criticism 
of the FRI's accuracy (Armson, 1976) it seems that most of the 
problems are primarily relevant to planning timber harvests. Field 


work in 1977 and a discussion of this matter with K. A. Armson, 
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indicated that the data were sufficiently accurate for use in this 
study (K. A. Armson, Pers. Comm., 19727). 

One aspect of the FRI which required modification for this 
model was the treatment of non-forested and non-productive forested 
habitat. Lake areas and areas of open muskeg etc., are not 
recorded individually, as productive forest stands are, but are 
totalled for each township. In addition there is no tabulation of 
river or stream densities. Thus, these variables had to be estimated 
by sampling the FRI maps. The method employed is described in 
Appendix 7. 

The date of the FRI survey (1965-1968) did not pose a problem 
in this study, because forest composition had not changed much in 
subsequent years. In addition, the data base had been updated to 
reflect any gross changes that did occur (D. Trafford, Pers. Comm., 


1978). 
The Fur Harvest Statistics 


Records of furbearer pelts harvested on registered traplines 
have been maintained since 1947. Trappers are issued licenses and 
are required to have pelts sealed and recorded by appointees of the 
Ministry of Natural Resources. Trappers are also required to trap 
within specific licensed areas which were mapped by Ministry 
officials in co-operation with native representatives (Dunning, 1959, 
Zaire 

This data base is spatially and numerically more tenuous than 
the FRI because human factors play significant roles in the 


collection of fur harvest data (Rogers, 1966, 3). In an ideal model 
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of trapping success/habitat relationships one could identify all 
the components, both cultural and biological, and assess their 
relative importance, but the nature of the fur data and the 
practical constraints of this work dictated a more general 
conceptual approach. 

Spatial definition of the actual habitat in which trappers 
trapped was crucial to the regression analysis (Appendix 4 ). 

There are three reasons why Ministry of Natural Resources trapping 
area maps did not permit this. First, trappers do not always trap 
their designated area (Watts, 1971, 66; Rogers,1962, C26). This 

is not reflected in the fur returns as a trapper’s harvest is 
always reported to his license and trapline number. Second, most 
MNR trapping areas have a number of trappers, and there is no way 
of determining which part of the area is used by each individual. 

A third problem is that trappers do not necessarily trap the same 
area from year to year, but may harvest several areas on a rotation 
basis (Rogers, 1962, C27). 

These problems were solved by employing trapline maps compiled 
during a land use study conducted by Grand Council Treaty 9 in 
Northern Ontario. The maps (see Fig. A3.1 for an example) were compiled 
by asking trappers to indicate on 1:250,000 topographic maps, where 
they had trapped each year during their lives. They were also asked 
to draw in travel routes and indicate, using coloured dots, where 
they tended to catch different species. Although a boundary, often 
approximately the MNR official trapping area, was drawn around the 
points of activity the dot patterns showed that generally only parts 


of the area were being used for trapping at any particular time 


*paddei3 satoads jo suot }eo0T BuT MOUS 
‘eqep asn puey 6# AQeeAL Wor pesedoid dew outtdeaq Teotdsy Vy TEV °3tgq 


aujwg J3)}0 
x04 uaueW 
saysty yesysnw 


saAeag 


A3.4 


Het 
jsamyjnos ~ 


Fa 


A3.5 


CK Siecniechowtoe Pere Comm., 1979). This agrees with the 
findings of anthropological studies of communities in the study 
area (Rogers, 1962; Dunning, 1959). Thus the dots were employed 

to delineate the actual area being trapped. A trapping boundary 
was established by showing a band around the dots, as wide as the 
radius of a circle, whose area represented the largest range of the 
six mammals being studied. Fisher had the largest range, 10 square 
miles (Burt & Grossenheider, 1976, 54). Ideally, a separate 
boundary should have been drawn for each species, but this more 
general approach had to be taken. 

The other advantage of using the Treaty 9 maps was that the 
trappers indicated the years in which they trapped an area. 
Consequently, areas that had been trapped for several years could be 
selected. Having a number of years of data allows one to average 
variations in harvests due to the natural population cycles apverced 
in species such as mink and lynx. Thus, one criterion for the 
selection of trappers was that individuals had trapped the same area 
for at least four years. Also, only one area could have been trapped 
in the same year because harvests for different areas in the same 
year cannot be distinguished in the records. 

Another inadequacy of the fur harvest statistics is that there 
is no record of the effort made by a trapper, e.g., the number of 
man hours spent trapping; the number of traps set; or his level of 
experience. Rogers (1966, 32), for example, found that more 
experienced trappers, those over 30, had larger harvests. 


A questionnaire which is part of the land use study being 
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conducted by Grand Council Treaty 9, provided some direct and 
indirect clues for selecting trappers to minimize the effect of the 
above factors. The questionnaire supplied trappers' ages, years of 
trapping experience, whether all or part of a season was worked, and 
transportation technology used. 

Another important factor that is not revealed in the fur 
returns is whether or not a trapper works alone or with friends or 
relatives. This is important because "men who trap together can stay 
away from the main camp longer and obtain more furs" (Bishop, 1974, 
35). Fortunately the questionnaire also asked trappers to state who 
they trapped with. The sample was sufficiently uniform as all but 
one individual was assisted by others (Table A3.1). 

One criticism of fur harvest data has been that trapper 
motivation is influenced by pelt prices which in turn affects harvest 
figures (Hurley, 1974, 2; Bailey, 1966, 6). But in studies Of fur 
returns from Northern Ontario there was no correlation between price 
and number of pelts harvested (Rogers, 1966, 24-25; Watts, GOS Te eR 
Because of this and the fact that several years' data are being 
averaged, the effect of pelt prices is assumed to be insignificant 
forthis study. The availability of alternative employment may also 
have an influence on the fur harvest. 

Another possible problem is that a proportion of pelts are 
not sealed. Furs kept for personal use, sold to tourists or traded 
amongst trappers are not recorded in the harvest statistics (Bishop, 
1974, 35; E. S. Rogers, Pers. Comm., 1977); Thus the statistics 


would tend to underestimate actual harvests. Although it was not 


‘pofied Apnjs ey jo jaed 10 T{e 4A0J pokotdwq 


aTFqoumous ¢ 


aoued ¥ 
saoys mous £ 
auetdize Z 
‘sdem osn pue{ uo useAz3 sSajep Wor poaeM je?) wee) Jop T :AdoTouysIey toy jeazodsaext 
*paieasue jou aizeBuuof senb jo uoyfjioed syzy I - V/N, -Apnqg esq puey] 6 Ajeeay, [FOUND pussy Roz A0Os 
™ 
e rs (5s SoATIBLOL Te yG WSeeT 32 V/N Gre 
V/N Spusfis ; Tt? GY-Te $9-1S val 
9 EST spuazijy J SeATIeTeL tte H€-SZ os-TY I HOUNAYNSO 
(SP EISS C BoAFAeT OA (ye Se ED rat 
V/N V/N V/N V/N O£-12 1 
Tre soayqeyper Tyre +S +69 ot 
S‘Y SOAFICTOL ee LZ 3seeT 32 Ov-TE 6 
ES soayzaefpet Tle +0S +99 8 WOATONVALd 
V/N sanz epTot V/N ASE ST AS ¢V/N Ll 
ioe djey ou tre Ov cS 9 
Re soaPfreyport Tt# 9C-ST CPE S 
(te Soap yepor ke 67 6E vi 
woe spuafziy ¥ SeATIETat Te 92 €9 € 
TeGecut Saaz eyes Tle "¢ $9 t 
Gate cL Baap Ieper tte 87 94 il axvi LV3 
ZADOIONHOAL ANLTdVal ONIddVaL LNads SUVGA NI qov WiddVul ALINAHWOOD 
NOLLVLYOdSNVUL NO dTdH NOSVdS dO LUVd AONa Lua dd 


pnag 103 podootes Siaddeiy Jo soz ysfFrasqoeieyD Jo AreuaNs ST-€V PTqEL 


A4.1 


APPENDIX 4 


STEPWISE MULTIPLE REGRESSION ANALYSIS OF THE INFLUENCE 


OF HABITAT ON TRAPLINE HARVESTS 
Introduction 


In this appendix, fur harvest and habitat data are subjected to 
a regression and correlation analysis to see which habitat variables 
have most effect on the fur harvest. The step-wise multiple 
regression and correlation program BMDP2R (Dixon, 1977, 399) is the 


technique employed. 
Method 


Step-wise regression is a version of multiple regression in which 
independent variables are entered into the regression equation one at 
a time, in order of importance. That is, the variable with the 
highest correlation with the dependent variable is entered first, 
followed by the other independent variables in descending order of 
correlation (see Draper and Smith (1966) for a more detailed discussion 
of this technique). The inclusion of variables stops when none of 
the remaining variables will add a statistically significant increase 
to the level of explanation of the regression equation. 

There are several advantages to the step-wise approach. First, 
the number of independent variables in the regression equation is 


minimized. With fewer variables it is easier to interpret the meaning 
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possible to determine the size of this error, it was assumed to 
be small. (This was confirmed by our own questionnaire. See 
Chapter 5). This is because the importance of barter has 
diminished among native trappers since the adoption of the money 
economy (Bishop, 1974, 23-30). 

Although it was not possible to quantify these human factors 
individually and thus to gauge their relative importance, their 
combined influence could still be estimated. It is expressed as 
part of the residual variation (unexplained variation) of the 


regression model. 
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of the equation. Second, the step-wise approach allows an assessment 
of the relative importance of each variable as indicated by their 
order of inclusion. Third, redundant explanation is avoided because 
only those variables which account for a significant amount of 
remaining, unexplained variation are added to the regression. Last, 
this method helps avoid the potential computational problem of matrix 
singularity that arises wherever the number of independent variables 
equal or exceed the number of observations (G. Benett, Pers. Comn., 
1979). 

Certain assumptions are made in regression analysis so that 
the statistical significance of the results can be assessed. It is 
assumed that the error components (residuals) are independent, have 
a zero mean value, a constant variance, and follow a normal 
distribution (Draper & Smith, 1966, 86). The validity of these 
assumptions was assessed by examining plots of the residuals against 
the predicted trapping success (Fig. A4.1), and on normal probability 
graphs (Fig. A4.2) the residuals will form a straight line 
if normally distributed.. In addition, residual patterns can indicate 
the lack of a linear relationship. This is important because multiple 
linear regression assumes that the dependent variable can be explained 
by a linear combination of the independent variables. The plots can 
also indicate what type of modifications should be made to the 
equation to provide a better fit (Draper & Smith, 1966, 86-91). 
Examination of the various plots suggested that the previous assumptions 


were not violated for any of the regressions. 
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Fig. A4.2 Normal probability plots of the multiple regressions 
of fur harvest. The scatter should follow a straight line if 


the data are normally distributed. 
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Discussion of Results 


The results of the initial set of regressions are summarized 
in Table A4.1. All the regression equations were proven statistically 
significant when the calculated F-ratios were compared with those of 
the F distribution. 

The amount of variation in trapping success explained by the 
habitat variables varied from a high of 75% (R? = 0.7486) for lynx 
trapping, to a low of 332 (Rr? = 0.334) for marten trapping. With 
the exception of marten trapping, the proportion of the total 
variation explained was in the order of 50% in all the regressions. 
Besides the Ro values, plots of the predicted values of trapping 
success versus the observed values (Fig. A4.3) were 
used to help manually assess the predictive value of the equations. 
Perfect prediction would be indicated by the data points falling in a 
straight line of slope + 1.0 (45°). In most of the scatter plots the 
data points can be fitted with a straight line. The points for marten 
trapping are widely scattered, as reflected in the low Ro 
value and thus in the low level of explanation of the regression 
equation. Fisher trapping, on the other hand, has a relatively high R? 


value (0.7423), but the scatter plot shows that all the 


points, except one, cluster in the bottom left corner of the graph. 
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Fig. A4.3 Plots of fur harvests predicted by multiple regression, against 
observed harvests. The observed and predicted values should ideally coin- 
cide along the lines marked y = x. The fittedlines are linear 

regressions of the data. 
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Thus the one relatively large observed value (top right corner) 
essentially determines where the prediction line will fall. The lack 
of intermediate points suggest that this model is rather tenuous 

as far as predictive value is concerned. This situation will be 
addressed in more detail in the discussion of the residual errors. 

In all of the above plots the slopes of the fitted lines were 
substantially less than one. This graphically illustrates the 
moderate level of explanation that the multiple regression equations 
offer. Discussion of the practical significance of these results 
will follow. 

Examination of the plots of the residuals against predicted 
trapping success (Fig. A4.1) did not reveal any obvious 
patterns that would suggest a need for more terms A the regression 
equations, or transformations of the data. But, outliers were 
present in 4 of the regressions, one each for beaver, marten, otter 
and fisher. This is important because outliers represent atypical 
observations in the data, and thus should be examined to determine the 
reason(s) for their peculiarity. If the outliers can be traced to 
errors in measurement they can be rejected and the regression rerun 
without them. Otherwise, they represent observations which arise from 
unusual combinations of circumstances which may be of vital interest. 

The outliers observed for beaver, marten, and otter (residual 
values of 30.0, 4.6, and 2.7 respectively), were traced to trapper #2 
(Table A4.1). The outlier for fisher trapping success (a residual of 4.0) 
was traced to trapper #1. Because of the relatively small sample of 


trappers and the nature of the fur harvest data these outliers presented 
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a dilemma. Trapper #2 is an interesting example: is his superiority 
in trapping three species due to an unusual abundance of good habitat 
in his area, or, is it because of other factors such as the use of 
his license by others to record their catches? These are both 
plausible reasons for outliers. A larger sample of and a more 
detailed profile of trappers would have helped determine which of the 
factors was responsible. Neither of these solutions could be adopted 
because of practical constraints, or shortcomings in the data. 

It was decided, therefore, that the best way to deal with the 
outliers was to assess their influence on the regression equations, 
the rationale being that if there was little or no influence the 
presence of outliers and the effects of the relatively small sample 
size could be ignored. This was done by running three more sets of 
regressions: omitting trapper #1, then #2, then both from the 
calculations. The results of these analyses were then compared with 
the initial regressions. There are two advantages to this approach. 
First, one can note the changes in Ro and the variables entered into 
the regressions, and thus assess the relative importance of these 
extreme values to the type of regression equation produced. Second, 
because the trappers are also removed from regressions in which they 
were not outliers, the stability of the regression with respect to the 
overall sample size can also be assessed. The results of all four 
sets of regressions are compared in Table A4.2. 

The results for the beaver trapping success indicate that the 


removal of observations substantially changed the nature of the 
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regressions. In all the new equations the explained variation 
increased to over 80%. The removal of trapper #2 increased the ne 

to 0.8967 from the previous 0.5958. An unexpected result was the 
similar increase in R- that occurred when trapper #1 was removed. 

A possible explanation is that trapper #1 is the second most productive 
trapper. Thus, it seems that the weighting effect of these two 
successful trappers produces a regression line with a poorer overall 
fit. This conclusion is supported by the fact that the Ro remains high 
(0.8191) after the trappers are both removed. 

In addition to the change in Ros the number and type of variables 
in the equations also changed with the removal of observations. The 
number of variables increased in all of the new regressions. Group 18 
(poplar dominated stands) remained negatively correlated through the 
first three regressions, but was not included in the fourth equation. 
Tt was expected that this variable would be positively related to beaver 
trapping success as poplar is an important food. But examination 
of the F.R.I. maps revealed that this type of forest stand tended to 
occur away from water. Thus it may be that this variable is indirectly 
reflecting the importance of aquatic habitat. The inclusion, and 
positive correlation of aquatic habitat variables such as brush and 
alder (these are also food sources found on stream banks), treed 
muskeg, open muskeg, and water in the various equations tend to support 
this conclusion. Also, this agrees with Standfield and Smith's 
(1971, 59) observations that "there is a decided preference for certain 
physical qualities of water which may override the relative 


availability of food." 
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In the fourth regression the equation includes a completely 
different set of variables. The negative correlation of beaver 
trapping success with area of rock is quite reasonable, as rock 
outcrops tend to be more common in upland areas. The negative 
correlation of permanent streams, on the other hand, is contrary to 
what one would expect. A rational explanation for this was not 
evident. 

In summary, it is apparent that the regression equations for 
beaver trapping success are not very stable with respect to the 
number and type of variables included and level of explanation produced 
when outliers are removed. Although most of the equations can be 
rationally explained in terms of the habitat requirements noted in 
the literature, their instability leads to the conclusion that the 
initial regression is of little predictive value. Also, it may be that 
at high levels of trapping success the relationship with habitat 
becomes non-linear. This is suggested by the increase in & that 
occurs when the highly productive trappers are dropped from the 
analysis. Unfortunately there are not enough highly productive 
trappers in the sample to explore this possibility. In general, there 
does seem to be a relationship between beaver trapping success and the 
habitat variables selected. But further study with a larger sample 
of trappers is necessary before the regression can be considered 
entirely reliable. 

The effect of removing observations from the analysis are 
somewhat different for mink. Open muskeg, and, brush and alder were 
the variables included in the initial equation. They were both 


positively correlated with mink trapping and explained 63% of the 
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variation in trapping success. Both these variables are indicative 
of the water land interface that mink prefers (de Vos and Crignan, 
1959, 29) and so their inclusion in the equation is reasonable. The 
removal of only trapper #1, or #2, reduced the R? value to 0.3943 
and 0.5579 respectively; also only one variable was included in each 
equation. The removal of both trappers increased both the Re 
(to 0.8243) and the number of variables (to three) in the equation. 
Unlike the two previous regressions, the correlations in this one 
seemed less plausible. 

The negative correlation of the lakeshore variable and the 
positive correlation of group 18 (which as mentioned previously could 
indirectly be representing the absence of water) contradict the 
findings of biological studies of mink habitat preferences. The 
interpretation of these results are similar to those for beaver. Again 
it can be concluded that the regression is not very stable; in this 
case this may even be more signficant as there were no observable 
outliers. The results of the initial and two of the subsequent 
regressions did suggest a reasonable relationship between the data, 
which again would merit further investigation with a larger sample. 

Examination of the initial and subsequent regressions for 
marten trapping revealed a completely unexpected set of correlations. 
Marten prefers mature coniferous forest (de Vos and Crignan, 1959, 
29; Francis and Stephenson, 1972, 35-38); in this area this would be 
primarily stands of jack pine or spruce. None of the group classes 
with these species were included in the regression equations. Instead, 


indicators of aquatic habitat such as open muskeg and brush and alder 
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were included, and were positively correlated. The removal of 
outliers did not Seaide the type of variables in the equation, but 
did increase the R? value. Because of these results it must be 
concluded that the data at hand did not suggest a reasonable 
relationship between marten trapping success and the habitat 
classification. It may be that ease of trapper access to uplands 
is heavily correlated with aquatic habitats and the marten catch 
reflects this. 

The results of the regressions of otter trapping success and 
habitat are similar to those for beaver in terms of the variables 
included in the regressions. But inthis case the removal of the 
outlier resulted in distinctly different regression. The initial 
regression equation explained 52% of the variation in trapping success. 
It was negatively correlated with poplar stands oe 18), 
positively linked to open muskeg. These results are reasonable from 
a biological point of view as otter prefers aquatic habitat (Burt 
and Grossenheider, 1976). Removal of trapper #1 did not alter 
the nature of the equation. On the other hand, removal of trapper 
#2 resulted in one R? of 0.9849 and the inclusion of 5 new variables. 
In addition, open muskeg was dropped from the equation. Of the 
variables included brush and alder and group 71 (characterized by 
white spruce) showed negative and positive correlations respectively. 
The opposite would have been expected given personal knowledge on 
otter habitat. The last regression introduces three different 
variables; work, lake shore, and wide streams. As with the previous 


fur bearers, it must be concluded that the equation is not sufficiently 
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stable to make strong conclusions about the relationship between otter 
trapping success end aba ree Again, the number of observations 
seem to be a limiting factor. Although, like beaver, the initial 
regressions showed some reasonable relationships. 

The testing of the fisher trapping success regression also 
indicated an unstable equation. Removal of the outlier resulted in a 
lower R- and the loss of one variable. Surprisingly, the removal of 
trapper #2 had an even greater effect on the Ro and the inclusion of 
variables (see Table 9). When both trappers were removed a 
statistically significant equation could not be constructed. Figure 
graphically illustrates the tenuous nature of the initial equation, 
as there is an obvious lack of intermediate data points to define the 
regression equation. Thus, it must again be surmised that more 
observations are required before any definite aaa As can be made 
about trapping success and habitat for this species. 

The testing of the lynx trapping success Aeiagtone yielded 
much more stable results than that for the previous species. All three 
of the variables in the initial equation were retained when each of 
the selected trappers were removed. In addition, the degree of 
explanation remained fairly constant in each equation. Figure A4.3 shows 
how well the predicted and observed values correspond across the 
full range of values. The type of variables included, on the other 
hand, do not entirely represent what one would expect for this species. 
Group 18 (poplar) and 71 (white spruce) respectively show positive 
and negative correlation with trapping success. One would expect 
the reverse as lynx tends to prefer dense climax boreal forest (Burt & 


Grossenheider, 1976). Similarly, rock shows a strong positive 
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correlation with trapping success for this species. A possible explanation 
for this is that as far as trapping success is concerned, the accessibility 
of lynx habitat is more important than the actual amount of habitat. The 
above variables and correlations tend to suggest that more lynx are caught 
in trapping territories which have large amounts of open space, e.g., 
areas of rock or more open vegetation. These conditions would allow 
better access, by skidoo etc., to inland areas (most trapline routes 
follow lakes and rivers). This is advantageous to lynx trapping as these 
areas tend to be less disturbed, and are more likely to offer a different 
type of habitat than that encountered along river or lake routes. 

In summary, the analysis of the lynx trapping data produced mixed 
results. The regression equation was stable, but the correlation with 
the independent variables were contrary to what would be expected. These 
results suggest further study of the importance of interior accessibility 
to lynx trapping, and a testing of the equations’ predictive powers on 


trappers not used in this study. 
Summary and Conclusions 


In general, the previous analyses were unsuccessful in attempting 
to reveal numerical relationships between trapping success, as measured 
by the fur harvest data, and, trapping area habitat, as quantified by 
the habitat classification scheme. None of the equations reveal any 
information about logged areas since none of the trappers whose trapline 
boundaries were accurately known had experienced any logging. The 
investigation of lynx trapping yielded the only regression model that 
was stable enough to merit more detailed study. The type of independent 


variables, and their correlations in the lymx equation strongly suggested 
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that trapping of some furbearers is based on a complex relationship 
between the effect of habitat on furbearer numbers and its influence on 
trapper behavicur. Terrain may influence trapping strategy 
significantly and thus play an important role in determining 

trapping success. 

The instability of the rest of the regression equations 
essentially limits the interpretation of the analyses to diagnosing 
the reasons for these results. For the examples in which the equation 
changed when a "normal" observation was removed, it is possible 
that more observations are needed before a consistent equation is 
produced. Another possibility is that the relationships being 
studied are not linear, in which case the removal of observations, 
both cutliers and "normal" values, would tend to be of greater 
conseyuence to the regression equation. Investigation of non- 
linearity would only be worthwhile with a larger sample of trappers 
to ensure the existence of a definite pattern. It would also be 
advantageous to employ a stratified sampling strategy to ensure 
proportionally adequate representation of different levels of 
trapping success. Closely associated with this is the importance of 
being able to attribute outliers to measurement error, or genuinely 
unusual circumstances. As was previously mentioned, this could not 
be done in this study because of mnsufficient information on the 
trappers. 

In general, it is felt that the inconclusive results of the 


regression analysis are not, for the most part, attributable to short- 
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comings in the classification and quantification of habitat. It is 
more likely that the necessarily crude method of selecting trappers 
did not screen out unwanted sources of variation. In any case, 
there is an obvious need to further assess the fur harvest data as 


a measure of trapping success. 


Adel 
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THE CLUSTER ANALYSIS METHOD 


A number of different approaches are available in cluster 
analysis. Groups can be selected on one (monothetic) or several 
(polythetic) characteristics. Also, the grouping process itself can 
either involve comparing a number of individuals and fusing similar 
ones into groups (agglomerative grouping), or dividing one large 
heterogeneous group into a number of smaller homogeneous groups 
(divisive). The relative merits of these approaches have been 
discussed by Frenkel and Harrison (1973), Sokal and Sneath (1973) 
and Wishart (1975). After considering this information, a polythetic 
agglomerative technique, H Group (Veldman, 1967, 308), was selected 
because it produces statistically "tight" (Wishart, 1975, 11) 
groups and suits the data in this study. 

The number of individuals that could be grouped using cluster 
analysis was limited by computer memory capacity. This required 
the selection of the smallest possible representative sample from 
the population of 43,506 forest stands. Successive samples of 
diminishing size were randomly selected from the entire study area 
so that the full range of species composition would be represented. 
Representativeness was assessed using the Kolmogorov-Smirnov test 


(Siegel; 1956; 47-52) for goodness of fit (Table A5.1). 


Table A5-1: Results of Kolmogorov-Smirnov 
Goodness of Fit Test 


SS 


TREE SPECIES p? a 
ee — ee 
Jack pine 0.030 0.20 
Black spruce 0.030 OnZO0 
White spruce 0.009 0.20 
Balsam fir 0.008 O20 
Tamarack 0.003 0220 
Poplar 0.002 0.20 
White birch 0.001 0120 


ee SS ee 


x = 0.05 


1. For a detailed description of this test see Siegel, 1956, 
pp. 47-60. 


2. D=maximum deviation between the sample and population 
cumulative frequency distributions. 
3. p is the probability under Ho of the occurrence of a D value 


greater than or equal to the calculated D value. 


Note: In all cases p was greater than 0.20 since this does not 
fall into the rejection region defined by alpha = 0.05 
the Ho must be accepted and it can be concluded that in 


terms of species composition the sample is representative 
of the population. 


BOS 


This non parame eric fecnne ane was used because the data failed to 
meet the assumptions of the usual parametric tests. In addition, 
this test employs frequencies rather than means, and thus uses more 
information in its assessment of goodness of fit. It should also be 
noted that the testing was simplified by having the actual 
Statistical characteristics of the population at hand. A 279 forest 
stand sample emerged as the smallest representative group that could 
be submitted to cluster analysis. 

Each character variable is equally important in H Group, in 
determining similarity between groups and individuals. Thus if 
species variables show a large range of variances, as in this study, 
those with extreme variances will tend to dominate the analysis 
(Veldman, 1967, 311; Wishart, 1975, 17). This problem was solved 
by standardizing the data prior to clustering (see Noy-Meir et al., 
1975 for detailed discussion on the effects of standardization). 

A skree plot, Figure A5.], was used to determine the most 
reasonable level of grouping. The grouping error was plotted against 
the number of groups for the 2 to 25 group levels. From the graph 
it is clear that the error begins to increase significantly near the 
nine and ten group levels. Thus, any further amalgamation would 
introduce much more heterogeneity in the groups. The nine group 


level was selected as the grouping threshold. 
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Fig. 6A5.1 */Skree»plotyoferror against number of groups selected in the cluster 
analysis of forest stands. The break in the trend around the 10 group level 
indicates where further amalgamation leads to large increases in error. This 
was taken as the group threshold (Fig. 3.3). 
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APPENDIX 6 


EVALUATION OF STATISTICAL AND ECOLOGICAL VALIDITY OF 


FOREST TYPE GROUPS CHOSEN BY CLUSTER ANALYSIS 


The validity of the groups was assessed in two ways: 
Statistically, by applying discriminant analysis, and 
practically, by comparing them with known ecological types. 

Discriminant analysis was used because misclassification of 
individuals by clustering procedures is not uncommon. Although H 
Group produces "tight" homogeneous groups, one cannot evaluate the 
probability of an individual belonging to a group during the analysis. 
Thus, as clustering goes beyond joining individuals, and begins to 
link groups, marginal members of a newly formed group may have more 
in common with another group. The application of discriminant 
analysis reveals such misclassifications. 

When using discriminant analysis one must assume that the 
discriminating variables are from a normally distributed population 
and have equal variance/co-variance matrices within each group 
(Klecka, 1975, 434). In addition, one must be confident in the 
ability of the discriminating variables to define distinct groups. 
Only the last assumption was satisfactorily met by the data. 

Klecka (1975, 435) suggests that in practice the technique 
is very 'robust' and thus that the assumptions of normality and equal 
variance need not be strongly adhered to. Since a consensus on what 


robustness is has not as yet been reached (Mitchell, 1974, 523) 
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among statisticians, an additional strategy was adopted to ensure 
confidence in the results of the discriminant analysis (the 
suggestions of G. Benett were greatly appreciated in this matter). 

The discriminant procedure adopted was as follows: the 
validity of the groups was evaluated using stepwise multiple- 
discriminant analysis, listed as BMDPO7M (Dixon, 1977, 711). 
Individuals, misclassified by cluster analysis, were reassigned to 
groups for which they showed stronger affinity. The results of the 
analysis indicated that only 9 (3 per cent of the 279 stands 
classified forest stands) were misclassified; see Table A6.1 
for a summary of the misclassifications. This meant that the cluster 
analysis was quite acceptable. The misclassified stands were then 
assigned to their new groups (see Table A6.1 for new groups),.and the 
discriminant analysis was rerun to see whether reassignment led to 
further misclassification. No misclassifications resulted. The 
group's species composition was calculated and the results are 
presented in Table 3.l. 

Validity of the discriminant analysis was ascertained in two 
ways. The first approach was to randomly remove 55 of the 279 
individuals from the groups. They were then treated as unclassified 
individuals (externals) in another discriminant analysis. In this 
new analysis, these externals were then to be classified into the 
existing groups by a new set of discriminant functions that were 
based on the remaining data. The results were then compared with 
those of the original analysis. If there were large discrepancies 
in group affiliation for the 55 externals (when compared to their 


previous groups), and many new misclassifications for the remaining 
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individuals, it doula suggest that the discriminant analysis was too 
susceptible to random data variations, and thus could not be trusted. 

This was not the case, since the results of the test supported 
the validity of the original discriminant analysis. All 55 
externals were assigned to the same groups they had previously 
occupied. Only one misclassification (Stand 52) resulted among the 
remaining individuals. This stand (90 per cent black spruce and 10 
per cent tamarack) had previously been forced from group 5 to group 
16 because it contains tamarack (see note Table A6.1).The test 
analysis was now suggesting that it belonged in group 5. This result 
was ignored as the stand obviously belonged in group 16, but it did 
suggest that vor stands might be improperly assigned to group 5 
in future analyses. Thus, precautions were taken ee detect this 
error in the subsequent classification of trapline forest stands. 

The second test of the discriminant analysis was the pineal fica- 
tion of a large random sample of stands for the study area. Numerous 
misclassifications would suggest that the discriminant functions do 
not adequately separate the groups. The criterion for identifying 
a misclassified individual was the possession of an abnormally 
large Mahalanobis p* or an abnormally small posterior probability 
for its assigned group (abnormality was subjectively assessed and 
based on the range of values observed in the group in question). In 
addition, a common pattern of species composition in the 
misclassified individuals would indicate the presence of a new 
group. This would then require an additional group in the 


classification scheme. 
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Of the 836 hee randomly selected for classification, only 
52 (5%) were considered misclassified. No discernible pattern was 
observed in the misclassifications and the stands were easily 
reassigned to existing groups. In summary, the results of the tests 
supported the discriminant analysis. Thus, statistically speaking, 
the classification produced by the cluster analysis was a valid one. 

The ecological evaluation of the cluster analysis was based 
on a comparison of the classification with other ecological forest 
type classifications produced by foresters. Two such classifications 
exist for the study area. Buys (1961, 8) identifies 5 forest 
subtypes in the area while the Forest Resource Inventory recognizes 
7 major forest working groups in the area. These two classifications 
and the derived classification are compared in Table A6.2. The cluster 
analysis groups corresponded quite well with FRI working groups. 
Examination of FRI data, for forest ee classified by cluster 
analysis, showed an almost exact correspondence between working group 
and cluster analysis group. Only one working group class, Baisam fir, 
did not have a corresponding cluster group. This was not considered 
significant as only 141 stands in the entire study area belonged 
to this working group. A more important difference noted in the 
comparison is the greater sensitivity of the derived classification 
in further separating stands dominated by black spruce. These 
"subtypes" reflect the wide variety of habitat in which black spruce 
can be found. Black spruce-~Jack pine is found predominantly in dry 
upland sites, while pure Black spruce is most commonly found in low 


wet areas (Fowells, 1965, 289-290). 
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The consaeecnerien the Buys' work also showed a strong 
correspondence between the two classifications. Buys' subtypes lend 
support to the subdivision of the Black spruce dominated stands, as 
he makes a distinction between dry and wet habitats. On the other 
hand, the Spruce-White birch subtype lumped several combinations of 
species into one category. It seems that this situation is similar 
to that for Black spruce in the FRI working groups. 

In summary, the classification derived by cluster 
analysis is also valid from an ecological perspective. There is 
evidence that it is more sensitive to variations in species 
composition than the other classifications. This greater sensitivity 
is advantageous to this study as the classification is more likely 
to reflect furbearer habitat preferences. One adjustment was made to 
the groups before the trapline forest stands were classified. Groups 
59 and 71 were merged because it was felt that group 71 did not 
reflect a sufficiently different habitat. In addition, there was 
only one stand in group 71, which suggested that this stand was a 
chance variation of those in group 59 (group 59 and 71 are also 


merged in the cluster analysis; see Figure 3.3. 
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THE METHOD OF SELECTION OF A SAMPLE OF TRAPPERS AND OF 
TRANSFERRING TRAPLINE INFORMATION TO FOREST RESOURCE 


INVENTORY MAPS 


The selection of a sample of trappers was based on the following 
criteria: trapping territories had to be situated in areas which had 
FRI coverage; trappers had to have trapped the area for at least 
four years; trappers had to have been surveyed in the Treaty 9 land 
use study; the sample had to be uniform in experience and effort. 
Fifteen trappers in the study area met the above criteria. Most 
trappers were rejected because they were not sampled in the Treaty 9 
land use study or did not trap the same area for at least four years. 
The sample, though small, was geographically representative of the 
entire study area (see Fig. A7.1 ). 

Collection of the habitat information was accomplished by first 
overlaying the trapping area and FRI maps. The usual cartographic 
techniques could not be used because the maps were quite large and 
at two different scales, 1:69,360 for the FRI and 1:250,000 for the 
land use maps. Instead, colour slides of the trapping area maps 
were taken using a 35 mm. copy camera and then projected onto the FRI 


maps. Use of a copy stand during photography and matching outlines 


*spusiq TeUOTSSaIONS vUTWIejap 03 peTdwes spuejs Jsat0Oj 


jo pue stsk[eue uotssei3e1 ut pesn soutT{Tdeiq jo suotqeso, ajzewpxoiddy f[°/v °3Ta 


Aled 


Pajdwes spueys 1sas03 40 suosjeI07 ayew) xosddy 
PIIPMIS Svary Bulddess jo suo},e307 ayews xomdy 
Sj Is Suiysom 


Bary BuyyynD Isaso4 pasodosg 


v 
0x00) xROIS @ 


A7.3 


of lakes and Pees erin. projection resulted in very little 
distortion and an accurate equalization of scales. The trapping area 
boundaries were then drawn on the FRI maps using a pattern of dots 
as described on page A3.5. 

The next step was the recording of all the identity codes for all 
the productive forest stands in each area. These codes were needed 
to retrieve individual forest stand data from computer tape records, 
which were then used for classification. 

Collection of the other habitat data required a different approach 
because the data do not appear on FRI computer tapes. A transparent 
overlay of regularly spaced lines was used to obtain index densities 
of permanent streams of under and over 6.7 metres width, and lakeshore 
length. The index was the total number of times the transect lines 
crossed each of the three categories. Estimates of areas of water, 
treed and open muskeg, brush and alder, and barren and Sete 
classes were obtained using a random dot sampling technique. A series 
of random dots were located on each of the lines of the previously 
described overlay. A record was made of the number of dots that 
occurred in each of the above classes as well as in productive forest 
Stands as a whole. The acreage for each class in each trapping area 
was then estimated by multiplying the relative frequency (number of 
dots for a class - total number of dots in trapping area) of a 
category by the total trapping area. The accuracy of this method 
was checked and was proved adequate by comparing the estimated total 
area of habitat other than productive forest with that obtained from 


the FRI. 
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APPENDIX 8 
1979 Trapper Survey 
Interviewer: Date: 


ee eR ee ee | ee one ee ee ee 


IDENTITY OF TRAPPER Mier 
Mrs. 


Trapper's Name Miss 
[ApS Awe Nae yh le OP ORRIN CoE en ee OS. BL Pees were iy We eS 


Trapper's Age (Approximate if necessary) 
pantech Se Sm umimalee so I ee eo eM Sew sh i 1, MO Se Re cesar rae 


Residence 
ee. Se Rese ee) Ree oed ER ee ee VE he ee ee ee 


Registered trapline number (if available) 


WHERE IS TRAPPING DONE? (Osnaburgh House residents need not answer this question. 
We have the information already) 


Outline actual area used on 1:250,000 map, showing routes normally travelled. 


Show any major shifts in trapline location during trapper's lifetime, with year(s) 
of change(s). ; 


Outline reasons for trapline location changes below. 


CHANGES IN TRAPPING OBSERVED 


Has the trapper observed any changes in 
a) Types 
b) Numbers of animals trapped? 


(N.B. We're not worried about regular fluctuations such as in hare and lynx.) 
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Were there any changes in any of the following, not mentioned above (Beaver, Lynx, 
Fisher, Otter, Muskrat, Mink, Squirrel, Hare) 


Which changes were most important from the trapper's point of view? 


Can the trapper suggest reasons for these changes? 


Has the trapping time spent by the trapper changed over the years? 
(Tick (J) each box when much trapping done.) 


PreChristmas Christmas - March lst after March lst 


Can the trapper give reasons for any changes in the question above? 


HsASi53 


FOOD AND TRAPPING 


What parts (if any) of the following animals are use for food? 


Beaver 


Lynx 


Martin 


Fisher 


Otter 


Muskrat 


Mink 


Squirrel 


Hare 


How often eaten? 


Eaten whenever Usually eaten (more 


Part(s) used eauene than 1/2 the animals) 


Rarely eaten 


Does 
ee? 
ome 
ae 
gen) 
What 
year 
ae, 
ee, 
eae) 
Cay) 
Does 
i) 
o 
i) 
Gr) 
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the trapper hunt while trapping? 
Always 

Usually (more than half the time) 
Rarely 

Never 


proportion of meat (weight) eaten by the trapper and his family throughout the 
4s hunted and/or trapped while trapping? 


None 
Less than 25% 
25 - 50% 


More than 50% 


the trapper fish while trapping? 
Always 
Usually 
Rarely 


Never 


What proportion of fish eaten throughout the year are taken while trapping? 


( 
( 
( 
( 


) 


None 
Less than 25% 
25 - 50% 


More than 50% 


If the trapper stopped trapping how would this affect the amount of hunting or 
fishing done? (What we need to know is if the trapper would make more special 
hunting trips) 
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How many people does the trapper support? 


to ee AGA LES 7 Ce) Childrensundersl2 


Does anybody else in this group trap or hunt? (Details, including names) 


TRAPPING AND SOCIAL LIFE 
What effect have changes (if any) in trapping season or effort had on: 


Time spent with the family 


Time spent on the reserve or in bush 


Time spent in town 


How does the trapper feel about the above? 


ECONOMICS OF TRAPPING 


Has the trapper's income from trapping risen or fallen? (How and why?) 
Include $ figures if the trapper is happy to give then. 


How have changes (if any) in trapping affected the trapper's other income? 
(Fishing, wage-labour, wildricing, handicrafts sold, welfare) 
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Have changes in trapping affected amount of goods purchased as opposed to made? 
(e.g. fuel, clothing, food) 


How many furs (approx.) and what types are used in handicrafts for sale by trapper, 
family, or friends? 


How many furs (approx.) and what types are retained for personal use? 


FEELINGS TOWARDS TRAPPING 


What does the trapper like or dislike about trapping as a way of life? 


On balance how does the trapper feel about trapping? 


If the trapper had the choice of the following winter occupations, which would he/she 
choose, and why? Put a number beside each, where 1 is liked 
2 is neutral 
3 is disliked 
Trapping 
Logging operation (live in camp) 
Logging operation (live at home) 
Work in pulp mill 
Work in mine 
Other wage labour 
Welfare 


GR EN EN ENS EO ES 
WA) NH OPN NH ONS Nt 


Any comments on the above? 


8. 


A8.7 
Does sending children to school have any effect on amount of trapping done by 


parents or by youngsters? (The trapper may draw a distinction between day 
school and boarding school and if he does it should be noted) 


QUESTIONS ABOUT LOGGING (to be asked last) 


(If the answers don't give much information ask whether effects are good or bad) 


Does logging affect the trapper through employment, through effects on the 
trapline, or by any other means? 


How do logging roads affect the trapper through employment, the trapline, or any 
other means? 


Do forest fires affect the trapper through employment, the trapline, or by 
any other means? 


When was the first logging on the trapper's trapline? 


What proportion of the trapline has now been logged? 
( ) None, or virtually none (less than 1/10 0f forested area) 
( ) Between 1/10 and 1/4 of forested area 
i 4-1/2 of the forested area 


( ) More than 1/2 of the forested area 
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How does the trapper feel about his area being logged? 


Does the trapper know of any former trappers who gave up trapping because their 
areas were logged over? (Names?) 


Has any government official ever consulted the trapper, the chief or the elders 
about the effects of logging on trappers? 


If the trapper has any other ideas, statements, feelings about logging, etc., 
please make notes. 
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APPENDIX 9 


PROCEDURE FOR WEIGHTING THE IMPORTANCE OF EACH HABITAT 


TO FURBEARERS IN AN UNLOGGED LANDSCAPE 


aby Nineteen trappers were polled to determine which habitats are 
important to which furbearers (see appendix 8). The importance 


of each habitat for each species was determined as follows: 
I. = ah a 
I=1 
No> 
3 T=max 


tH 
i 


importance of habitat I to species x 


N = the number of times habitat I was cited by trappers 
as important for species x 


max= the total number of habitats 

In an adjusted set of habitat importance values for unlogged 
landscapes, the importance values of upland and lowland logged areas 
were not included in the calculations. 
os Government furbearer returns were examined for sample unlogged 
areas and the economic importance of each species was determined 


relative to the total harvest: 


where, 


E.. = proportion of furbearer catch value attributable to species x 


Bs = the number of pelts of species x sold 


AGS 2. 


P.. = the average pelt price for species x 
tot = the number of furbearer species 
Si The economic value of each species was partitioned according 


to habitat importance: 


= I 
away: x Ee 
where, 
E.. I = the economic importance score of habitat I for species x 
> 


4, The habitat values were summed to give a measure of the economic 


importance of each habitat: 


x=l1 
aT 5 fae 
>¢ {OLE 
where, 
EL = the economic importance score for habitat I 


The sum of these values for all habitats will be unity. 
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APPENDIX 10 


DEVELOPMENT OF A LANDSCAPE MODEL 


Objective 


The objective of the model is to use the principles out lined 
above to estimate the amounts of different types of ecosystems in 
the Northwest Ontario landscape, through time, assuming various 
Management policies. From the estimates, predictions may be made of 
the effects of landscape changes on trapline yields, using the 


information gathered in the previous chapter. 


The Basic Form of the Model 


The model devised for this study consists of a matrix of "cells' 
each representing the area of a given forest type of a given age 
(e.g., the area of forest type 02 of 40-60 years of age). The model 
runs through simulated time which is divided into 20 year periods. 

At the end of each time period, any part of the area tabulated within 
a cell may undergo one of three fates (Fig. AlO.2). 
1) It may be disturbed and return to a pioneer cell 
(a cell containing forests of the youngest age 
group). The type of forest regenerated will depend 
on the nature of the disturbance, and the type and 


age of the previous forest. 


Al0.2 


Other Communities 


Area of Community I 


I 
Age (t+1) 


Age t 
Age (t-1) 


Other Communities 
Catastrophic Disturbance Age (t+1) 


to Pioneer Stages 


Fig. Al0.1 The basic principle of the landscape model. 
The figure shows one cell in a matrix of vegetation 
communities (I) which are divided into various age 
groups(t). 
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2) ‘Lt may. transfer to another forest group of the 
next oldest age, either through successional change 
or because of some minor disturbance such as ground 
fire. 

3) It may transfer to the next oldest age group of 

the same forest type. 

Thus the model tabulates at any particular time the area of 
communities of each age and of each type. The rates at which 
disturbance and successional change occur are specified in the input 
data to the model. These variables have been determined as 
described below, as is the procedure for simulating logging. Details 


of the computer program are given in appendix 11. 


Successional Trends 


The present age distributions of the forest type groups are 
shown in Figure A10.2. These distributions suggest that types 01 
(birch), 02 Gackpine), and 18 (aspen) may be pioneer forest 
communities, but do not rule out the possibility that other types also 
fill this role. Field observations, literature (Fowells, 1965) and 
conversations with local foresters (M. McIntyre, Deelortlen pens. 
comm.) confirm that any of the nine forest types except balsam fir 
(31) and white spruce mixtures (71) may function as pioneer 
communities. 

To define the successional trends more precisely, observations 
were made on 139 forest stands in and around the study area (Fig. A7.1). 
The canopy type and the regeneration were recorded for each stand, 


thus demonstrating any incipient successional changes (Figure ALO. 3S); 
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Fig. Al0.2 Age distributions of the forest types identified 
in the cluster analysis (Fig. 3.3). There are 279 
stands in the sample. 
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Key_to Forest Types 
01. White birch mixtures 

02 jack pine mixtures 

05 Black spruce swamps 

08 Upland black spruce 

16 Black spruce swamps with tamarack 
18 Poplar mixtures 

31 Balsam fir mixtures 


71. White spruce mixtures 


Fig. Al0.3 Successional trends in the study area as determined by field 
observations. Trends between forest types are indicated by arrows 

and the number of stands undergoing each trend is shown by numbers in 
italics. The data cannot be interpreted in a strictly quantitative 
fashion because the sample was not chosen randomly. 
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The trends shown cannot be interpreted in a strictly quantitative 
fashion since the sample of stands could not be chosen randomly 
(rare forest types were deliberately sought out to provide maximal 
qualitative information.) 

Quantification of successional trends is only possible if the 
model proposed above can be 'forced' using simultaneous equations. 
This requires that other variables, such as rates of disturbance 
of particular forest groups of particular ages (age-specific 
disturbance rates') be known. Unfortunately, the time available for 
the study (August 1979-March 1980) did not allow the authors to 
collect this information. The model has therefore been simplified 
in practice to two functional separate components: the upland forest 
and the lowland forest. 

In spite of the difficulty noted above, it is possible to draw 
some general conclusions about succession in the forest landscape 
of Northwestern Ontario. 

In the upland areas the main pioneer communities are those 
dominated by jack pine (Group 02), by black spruce in mixtures with 
other species (Group 08) and by aspen in mixtures (Group 18). In 
each of these cases pioneer species are gradually supplanted by 
balsam fir (Group 31) which is shade tolerant. The transition tends 
to occur especially when older pioneer trees begin to blow down, thus 
releasing the fir from competition. The white spruce stands 
(Group 71) also tend to arise through selective destruction of black 
spruce and aspen, thus allowing growth of this shade-tolerant species, 


but even in these cases balsam fir tends to predominate eventually. 
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The birch community (Group 01) may be a pioneer type, or may arise 
through the break-up of old black spruce (08) and white spruce stands 
(71). Most birch stands are eventually overtaken by balsam fir. 
The white cedar stands have not been considered here since they 
only occur on the southern margin of the study area. 

In the lowland areas, there is much less variation in forest 
stands, though there is considerable diversity in open and shrubby 
communities. The pioneer tree species here is black spruce growing in 
almost pure stands (Group 05), but supplemented in relatively 
mineral-rich areas by tamarack (Group 16). It is probable that many 
of the areas classified as 'open muskeg' in the FRI data eventually 
undergo a transition to "treed muskeg' and thence eventually to 
spruce stands (Group 05). Indeed, the peculiar age distribution of 
lowland stands (Figure 4.3 is made much more explicable by adding the 
open and treed muskeg areas to the younger age classes. 

We have not been able to confirm the extent of this trend during this 


short study. 
Regeneration Following Disturbance 


Disturbance has been divided into two kinds, the catastrophic 
type in which virtually all above-ground components of the ecosystem 
are destroyed, and sub-catastrophic disturbance in which only selected 
components are removed. The former is characterized by crown fire 
or by clear cutting, whereas the latter is represented by ground 
fires or insect attack on a mixed (i.e., not monospecific) forest. 

In practice, there is a gradation between these two types of 


disturbance, but the distinction is conceptually useful and also 


Al10.8 
facilitates construction of the computer model. 

On the basis of our own field observations, conversations with 
local foresters (M. McIntyre, D. Portier, pers. comm.) and reference 
to the literature (Woods and Day, 1977 ) we believe that most 
sub-catastrophic disturbance other than ground fires render ecosystems 
more prone to subsequent crown fires, and these usually occur within 
about two decades of the initial disturbance. Insect attack and 
windthrow thus serve as a prelude to catastrophic disturbance and are 
ignored in the model. Ground fires alter the forest however, but 
render it less prone to subsequent crown fires because fuel sources 
are consumed. Thus ground fires may be regarded (in a loose sense) 
as an agent for "successional" change. 

Whether or not a particular species is likely to arise after 
various forms of disturbance has been estimated by reference to the 
literature (Fowells, 1965), by field observations, and through 
consultation with local foresters (M. McIntyre, D. Portier, pers. 
comm.). These trends are summarized in Table AlO.1. By reference to the 
species composition of particular forest type groups it is thus 
possible to predict the type of regeneration expected following 
various disturbances (Table 4.2), and this was again confirmed by 
field observations and consultation with a local forester (M. McIntyre, 


pers. comm.). 
Fire Rates Used in the Model 


The present age distribution of the ecosystems in the study area 
is a product of the original rates of disturbance, and of recent 


changes brought about by fire control. One needs to know original 
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rates of disturbance (largely through fire), before fire control 
was initiated. Only then can one initiate a scenario in the model 
which does not incorporate fire control. The method for doing this 
has been to set up a hypothetical age distribution for sixty years 
ago and then, assuming certain rates of disturbance, to run the 
distribution through time to the present. A comparison can thus be 
made of the observed present age distribution and the prediction 
developed. By iteration one can develop a scenario giving the 
closest match between observed and predicted present values. By 
inference, the disturbance rates used in the 'best' simulation are 
those which probably occurred in nature. The details of this method 
are given in appendix 12. 

The results of the iterations are shown in Figures Al0.4 and Al0.5 
The process not only indicates the effectiveness of present fire 
control, but also gives a starting age distribution for the computer 
model for the year 1917. Both these pieces of information have been 


used in the modelling exercise. 


The Logging Component of the Model 


A logging rotation is the number of years required to establish 
and grow timber crops to a specified condition of maturity. Thus, 
in this study area a 70 to 80 year rotation is considered appropriate 
for most upland stands, and a 100 to 120 year rotation f-r lowland 
areas (M. McIntyre, pers. comm.). If, in the case of the upland areas, 
one eightieth of the area is logged each year, this represents the 
maximum cutting which could theoretically be envisaged on a sustained 


yield basis. It does not allow, however, for any timber losses due 
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Fig. Al0.4 Comparison between the present observed upland age 
distribution and the best prediction developed through simulation of 
past disturbance. See page A10.8 for explanation. 
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Fig. Al0.5 Comparison between present observed lowland age distribution 
and the best prediction developed through simulation of past disturbance. 
See page Al0.8 for explanation. 
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to fire, spruce budworm attack, blowdown or any other disturbance. 
In both the upland and lowland components of the model we have 
therefore assumed three scenarios, as follows: 
1) No logging or fire control. 
2) Fire control at the present level of effectiveness 
but no logging. 
3) Logging at 100 per cent of the maximum theoretical 
rate based on 80 year upland and 120 year lowland 


rotations. 


Testing the Model 


The completed model should ideally be tested in some objective 
fashion, using independently based data for comparison with the model 
output. Unfortunately we have very little data with which to work, 
but there is one set of information which can be used. A series of 
fire maps recently prepared by the Federal and Ontario governments 
(Donnelly and Harringon, 1978) allows computation of fire disturbance 
rates in the study area for the last three 20-year periods. It is 
thus possible to verify the rates of burning used in the model. 

Table Al0O.2 shows that in the last two 20-year periods there is close 
agreement between the simulated and observed burning rates. In the 
preceding period (1917-1936), however, there is a marked discrepancy: 
the rates of burning indicated by the model are much higner than 
those suggested by the fire maps. There are two reasons to suspect 
that in this case the model is more accurate than the fire maps: 

one is that the area of forest currently present which must have 


arisen from fires in this period is even now greater than is suggested 
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Table AlO.2: Historical Forest Fire Trends 


in the Proposed Reed Timber 
Licence Area 


Per cent Disturbance of Land Area 
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by the fire maps. (We have checked the stand dating methods used 

in FRI data gathering and find them to be accurate, using independent 
field observations). The other reason is that some of the areas 
burnt in the 1917-1936 period have since been reburnt and thus could 
not have been detected in air photos used by those compiling the 

fire maps. The Paeuneoe thus underestimate rates of fire in older 
time periods. 

On the basis of the above we are confident in the fire trends 
used in the model. Other aspects of the model cannot be tested at 
this time and the logging rates are presented as a possible scenario 
since we cannot presently predict economic or political trends with 


any accuracy beyond the span of a few months. 
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APPENDIX 11 


LANDSCAPE FOREST SIMULATION PROGRAM: | 'FORESTSIM' 


1. General Description 


The forest simulation program is designed to enable the user 
to study the effects of various management practices on the nature 
of forested landscapes. The principal factors in forest development 
which are modelled include 'birth' of ecosystems following 
catastrophic disturbance, successional change and changes caused 
by minor disturbances, "death' of ecosystems by catastrophic 
disturbance, fire control and logging. Each area of recently 
disturbed land undergoes succession, and later catastrophic disturbance 
giving rise to a mosaic of forest stands of various age and 
composition. The model user must define the rates of succession and 
disturbance which apply to a particular forest type and age group, 
and in addition, the level of fire control and logging which is to 
apply during a specific time period. The nature of the forest in 
the future will depend on the values of these parameters. 
To use the program, one must: 
(1) recognize one or more forest types within an area 
on the basis of species composition; 
(2) determine the age of individual stands in the area 
(with respect to the time since the last catastrophic 
disturbance), and group these into age classes of some 


convenient duration; - 
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(3) define ie rate and type of successional change in 
terms of the forest groups recognized (i.e., which 
groups tend to become which other groups, and how 
rapidly does this happen?) ; 

(4) determine the rate of natural disturbance affecting 
each age class of each forest type, and be able to 
indicate the nature of regeneration following 
disturbance. 

This information must be expressed in the form of fractional 
transfer coefficients between age classes of different forest types, 
to simulate the changes in composition which occur over an area with 
time. 

The program presents several options which may be selected 
when the user is prompted by the program. The model will simulate: 

(1) ‘natural’ forest growth; 

(2) forest growth in the presence of fire control; 

(3) forest growth in the presence of logging activities. 

If the user has set up appropriate data sets with the required 
information, any combination of the preceding options may be 
executed for any number of time periods. The length of each period 
must correspond to the length of the age classes defined. There is 
no inherent restriction on the number of age classes or forest 
groups that may be defined; however, the central processor unit 
(CPU) storage required will increase dramatically with the number 


of forest groups and age classes used. 
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2. Simulation Input 


Before executing the program, the user must create all data sets 
required for the specific simulation. The sub-function ENTERDATA 
is designed to facilitate the entry of any data set not already 
available to the user. This function may be executed by responding 
"YES' when asked if data sets need to be entered. The following 
sections discuss the important logical considerations when defining 


each data set. 


3. Original Forest Composition 


To execute the forest simulation program, one must first have 
defined the forest types or groups which comprise the study area, 
as well as their age classes. The number of years comprising each 
age class will depend on the accuracy with which the ages of the 
various forest stands can be determined in the field. It is necessary 
to define the same number of age classes for all forest types, even 
though in reality certain forest types may never exist as a pioneer 
forest, and others may never exist as a mature forest. This is 
necessary only to facilitate the calculations. It presents no 
problems in the outcome, since the area occupied in any seemingly 


unrealistic case will always be zero. 
4. Successional and Disturbance Transfer Coefficients 


Successional and disturbance transfer coefficients must be 


calculated for all possible transfers between forest groups. 
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These coefficients represent the fraction of forest types of a 
given age, undergoing a given transfer. In cases where no transfer 
occurs, the value of the coefficient will be zero. Coefficients 
representing successional transfers from one group to itself must 
be assigned the value zero. These transfers are handled automatically 
by the program. 

The sum of successional and disturbance transfer coefficients 
from a given age class of a given forest group to all other groups 
must logically not exceed 1.0, since one cannot transfer more area 
than is available. When the sum of these coefficients for a given 
age class is less than 1.0, the residual area is transferred 
automatically to the next oldest age class within the same forest 
group. 

The sum of disturbance transfer coefficients in the oldest 
age class of a given forest group must logically be equal to 1.0, 
since by definition, stands belonging to the maximum age class must 
be destroyed before entering the next age class. Similarly, 
successional transfer coefficients from the oldest age class of 


a given group must equal zero. 
5. Fire Control Coefficients 


Fire control coefficients act to alter the amount of natural 
disturbance which would occur in the absence of fire control. Fire 
control reduces the natural disturbance transfer coefficients to 
some fraction of their previous level. If fire control effectiveness 


deteriorates the fire control coefficients may exceed unity. A fire 
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control ever de aut’ dt 0.5 would reduce the disturbance rate to 
half the previous rate; a coefficient of 1.5 would increase 
disturbance by half. 

Fire control coefficients must be calculated for all possible 
disturbance transfers. If the disturbance transfer coefficient is 
already zero, then of course it will not matter what the value of 
the fire control coefficient is, since there will be no disturbance 
in any case. Also, in order to maintain total disturbance in the 
oldest age class in the simulation, these fire control coefficients 
Must be equal to one; otherwise, something less than total disturb- 


ance could result in the maximum age class. 


7. Logging Procedure 


To mimic logging of the study area during a simulation period, 
the user must: 
(1) specify the age classes of each forest type 
which may be logged; 
(2) indicate by way of logging regeneration transfer 
coefficients, which pioneer forest groups are 
likely to develop following logging of a 
particular forest type; 
(3) indicate the demand for timber during a given 
simulation period. 
The logging matrix is composed of integers showing whether, 
for forest type of a particular age class, logging is permitted (1) 


or is not permitted (0). 
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If, during a particular time period, the demand for timber 
exceeds the supply of area capable of being harvested, all available 
stands of timber will be logged. Otherwise, if the demand is less 
than the supply, the amount harvested from each forest group will 
be proportional to the area occupied by loggable stands of that 
forest group, relative to the total area capable of being harvested. 
To satisfy the amount to be harvested from each forest group, the 
program begins at the oldest loggable age class and works towards 
the younger loggable age classes, until the required acreage has 


been harvested for a given group. 


Similar in principle to the disturbance transfer coefficients, 
the logging regeneration transfer coefficients indicate the nature 
of an area after it is logged. All possible transfers must be 
indicated by assigning a coefficient between O and 1.0. The sum of 
regeneration transfer coefficients from a given age class of a 
given group, to all other groups, must logically be equal to 1.0, 


since the total area logged in each age class must be transferred. 


vie Changing Input Information 


The user may specify changes in input data used throughout the 
simulation. For example, one may wish to run the simulation without 
fire control or logging for a number of periods, and then introduce 
fire control and logging for the remainder of the run. These options 
may be implemented and changed as many times as the user desires, 


keeping in mind that when more changes are required, more CPU storage 
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is necessary to run the program. 

When prompted to enter simulation set 1, 2, 3, etc. the user 
must respond by providing the appropriate parameters (disturbance 
and succession coefficients, etc.) to be used during that period. 
Each set of parameters may be run any number of times before 
introducing a new set. This allows for considerable flexibility 


in testing various management strategies. 


8. Simulation Output 


There are several options for presentation of output. Generally, 
the user will be interested in obtaining tables of input information 
as well as a detailed print-out of the results. Under certain 
circumstances, however, a lengthy output may not be required. The 
user may elect to forego the print-out of input information and/or 


select only specific periods for which the results are to be presented. 


9. List of Error Messages Built Into the Program 


9.1 Dimension Errors 
i DISTURBANCE MATRIX HAS IMPROPER DIMENSIONS 

This matrix must be of dimensions # forest groups x # forest 
groups * # age classes such that disturbance rates for a given age 
group of a given forest group, to all other forest groups including 
itself are represented in the matrix. The user may be assisted in 
setting up an appropriate data set by typing 'ANYNAME ENTERDIST' 
where 'ANYNAME' is the variable name one wishes to use for the 


disturbance matrix. 
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2s SUCCESSION MATRIX HAS IMPROPER DIMENSIONS 

As in ERROR #1, dimensions must be # forest groups x # forest 
groups X # age classes. By typing '‘ANYNAME ENTERSUC', the user 
will be assisted in entering the Byceeseiceal transfer matrix. 
ae FIRE CONTROL MATRIX HAS IMPROPER DIMENSIONS 

Dimensions must be # forest groups * # forest groups * # age 
class as above. Type 'ANYNAME ENTERFIRE' for assistance. 
4. LOGGING MATRIX HAS IMPROPER DIMENSIONS 

So that all age classes of each forest group are represented 
dimensions must be # forest groups x # age classes. 
5% LOGGING REGENERATION MATRIX HAS IMPROPER DIMENSIONS 

Transfers from each age class of a given forest group to all 
other forest groups, including itself, must be represented. Therefore 
the required dimensions must be # forest groups x # forest groups 


x # age classes. 


9.2 Logic Errors 


ie THE SUM OF SUCCESSION MATRIX + DISTURBANCE MATRIX MUST NOT 
EXCEED 1.0 


Since these coefficients represent a fractional loss from the 
available acreage in a given age class of a given forest group, 
such a loss must logically not exceed the available supply. 


Ze THE SUM OF DISTURBANCE COEFFICIENTS IN THE OLDEST AGE CLASS 
FOR EACH FOREST TYPE MUST = 1 


The maximum age any Stand may reach is predetermined by the 
number of age classes specified. Since the transfer of acreage 
out of the oldest age class for each forest group must be complete, 


these coefficients must = 1.0. 


The 
stand of 
requires 
loggable 


4, THE 
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LOGGING MATRIX MUST ONLY CONTAIN THE INTEGERS i AND O 
purpose of this matrix is simply to indicate whether a 

a type and age is loggable or not. Such a binary choice 
only the integers 1 or 0, indicating that the stand is 
or not loggable, respectively. 


SUM OF LOGGING REGENERATION TRANSFERS FOR THE HARVEST 


OF A GIVEN AGE CLASS OF A GIVEN FOREST TYPE MUST BE 1 


This is necessary so that all of the harvested acreage is 


allocated to some pioneer group, whether it be the same or some 


different forest group. 


or FIRE CONTROL MUST NOT CHANGE THE DISTURBANCE RATE OF THE 
OLDEST AGE CLASS OF ANY FOREST GROUP 


The 


fire control coefficients in the oldest age class must 


therefore be 1 so as to retain total disturbance of these stand 


of maximum age. 


6. THE 


SUM OF SIMULATION PERIODS FOR EACH SET OF PARAMETERS 


MUST EQUAL THE TOTAL NUMBER OF SIMULATION PERIODS REQUESTED. 
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APPENDIX 12 


NOTES ON ESTIMATING PREVIOUS FOREST AGE DISTRIBUTIONS 


1s Rationale 

Assuming that the 20 year mean rate of disturbance, prior to 
fire control, was relatively constant, one would expect the age 
distribution of the forest at that time to follow a negative 


exponential decay curve, 


N, = area of forest of age t 
N= area of forest in the youngest age class 


rate of stands with respect to age 


K 


e = base of the natural logarithm 

Although the general form of the equation, with r defined as 
some constant, gives a rough estimate of the age distribution prior 
to fire control, the resultant curve may be improved by changing 
the value of r for each age class. Since younger forests are 
known to be generally less susceptible to disturbance than older 
forests, due to the build-up of litter and dead wood as a stand 
Matures, it seems valid to introduce larger values for r in calculating 
older age classes. 

This approach was adopted in estimating the 1917-1937 forest age 
distribution of upland and lowland areas. Disturbance was presumed 


to be negligible until age 40 for upland stands (based on field 


observation), and age 80 for lowland forest. Beyond these age classes, 
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disturbance rates are thought to increase rapidly and then level off. 
This observed levelling of the curve (Fig. 4.2 probably represents 
a few stand on islands and promontaries in lakes which are rarely 
reached by fires. 

By substituting increasing values for r in the equation above, 


several possible distributions were readily produced. 


De Testing Previous Age Distributions 


Having developed several plausible age distributions for the 
period prior to fire control, it was necessary to simulate the 
development of these towards the present using reduced disturbance 
rates (due to recent fire control) in order to make estimates of the 
present age distribution. 

Following careful screening of each test distribution, those 
that most closely estimated the present observed distributions for 
upland and lowland forest, were selected as input distributions for 


the main simulation model. 


Sh Running the Simulation Forward 


Given a current stable (i.e., unchanging)age distribution and 
total disturbance values for the forthcoming years, one can estimate 
the age distribution at some future date. 

For example, starting with the following distribution and a 
known overall disturbance of 168 ac,the distribution may be 


estimated for time t + 1 as follows: 
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Age Class (years) 0-19 20-39 40-59 60-79 80-89 
Age specific disturbance 
coefficient (D) 0.434* 0.653 0.879 a heel 
Area (ac.) (A) 168 95 33 4 fe) 
* 168 - 95 
ies 0.434 


The total disturbance in the next time period will be: 


S [D.F.A.] 
where, 


F is a factor by which the old disturbance coefficient must 


be multiplied to give the new disturbance rate. Effectively 


it is the fire control coefficient. 

If the new rate of disturbance is 111 acres, the equation is 
solved as follows: 

dit, = (100 (x 0.4G4 Fj) ot 09> x 0,603") +035 x Ovoro f) ot 

(4 x 1.0 F) 

Therefore F = 0.661 
The current coefficients are multiplied by F to give their new 
equivalents: 

e.g., 0.434 x 0.661 = 0.287 


And thus the new age distribution is: 


Age Class 0-19 20-39 40-59 60-79 80-89 
Age specific disturbance 
coefficient (D) 0.287 0.432 0.581 0.661 


Area (ac.) (A) Lid 120 54 14 a 


1.0 
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When the total disturbance increases rather than decreases, one may 
have to solve for x by iteration. 

As an example, suppose one begins with the same distribution 
but observes an increase in total disturbance to 180 acres. In 
this case the solution is: 
(168 x 0.434 F) + (95 x 0.653 F) + (33 x 0.879 F) + (4 x 1.0 F) = 180 
Therefore, F = 1.0717 
However, substituting 1.07 for F in the expression (4 x 1.0x) would 
result in a value which is greater than 4, the amount available for 
disturbance. Since one cannot destroy more area than is available, 
it is obvious that x times the disturbance coefficient must not 
exceed 1.0. If it does, the product is set to 1.0 and the process 
above is repeated. By calculating the reciprocal of all disturbance 
coefficients beforehand, one can easily see if the solution for F 
exceeds any of these values. 

In the example F x 4.0 >4 one simply substitutes the 

maximum possible for this term (4), then resolves: 
(168 x 0.434 F) + (95 x 0.653 F) + (33 x 0.879 F) + 4 = 180 

x = 1.0734 
Then, by multiplying the age specific disturbance coefficients by 


this value one may calculate the new distribution. 


Age Class 0-19 20-39 40-59 60-79 
Age specific disturbance 
coefficient (D) 0.466 0.701 0.944 eG 


Area (ac.) (A) 180 90 28 2 
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APPENDIX 13 


WRITTEN RESPONSES OF TRAPPERS 


LOGGING OF NORTHERN FOREST, - DAMAGE DONE 


Written addendum to questionnaire 


submitted by W. Wingenroth, 
trapper 


The damage done to the forest environment by modern logging 
methods is irreparable within a person's lifetime. Also there is 
no intent by either the government or the forest products companies 
"to even attempt to repair this damage and to restore the forest to 
its former state. Rather their aim is to remove any area that has 
been cut over from the natural forest biome and to instate an 
artificial "silviculture" type of forest, with ie CCR ee planting 
in rows, or aerial seeding of "superior type'' conifers. Deciduous 
trees are then repressed by use of mechanical (rare) and chemical 
(common) methods. 

This means, that after logging, the northern forest is 
effectively removed from any other human land use (except mining) 
for a person's liftime, and infinality altered to the degree, that 
any such land use is still in question. 

For wildlife the change is equaly drastic, in that after 
logging, which is done exclusively in clearcut fashion, the habitat 
is removed, and in that future silvicultural methods make the 
resulting habitat unsuitable for many species. 


"Trees are renewable - wilderness is not". 
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How this affects me as a trapper 


As habitat dwindles, so does the supply of furbearers. Building 
of roads, clearcuts, bridges, gravel pits, dumps, logging camps, 
all these interfer seriously with the furbearers' lives as well as 
with the trapper's carrying out his task. Areas cut not only 
deprive the trapper of furbearers that could have lived in these 
areas but also reduce to nil his investment in form of cabins, built 
trails, even mobile equipment such as traps, canoes, snowmobiles. 

In addition roads draw the public which is prone to steal or do 
damage to the trapper's installation, also to pollution, littering, 
poaching and quite seriously-needless destruction of furbearers. 

Further environmental damage can be caused through excessive 
soil erosion, which will silt up small lakes and damage the water 
ecology, alternating floods and droughts which make even small lake 
and creek areas unsuitable habitat for aquatic species. Like beaver, 
mink, muskrat, otter. 

The destruction by modern logging is accelerated to such a 
degree that correspondingly necessary research is lagging far behind. 
It would be imperative to halt or slow down these processes long 
enough to give researchers pause in which they can try to research, 
evaluate and understand fully the effects of logging on the whole 
northern environment. The course that is followed by the government 
at this time is clearly a shortsighted, irresponsible one. One that 
gives the forest industry the first consideration, while every other 
interest rates 3rd. 

Trapping, by the way, seems to be rated 4th. We often feel 


that the prov. government would be happy to just see it "go away". 
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D2CutiBER 27/79 
S#VANT LAK® ,ONT. 


whatever the case may be:) 


"To enable to capry a gun on trapline,for provection,for 
survival.A trapper to be able to kill a moose for food, 

To be able to use a net,to fish for food or bait.Also to feed 
dogs. : 

The trappers to be able to build cabins for whemselves,and to 

cut trees for themselves.Why is it that we can't now? 

Mary Necan had to pay for every log she used for her cabin on her 


trapline. 


Game wardens are interfering with our traps,chécking up on then. 
When they come upon animals in traps they kill the enimals, 

hit them,leave them and then they get eaten,damesed.Are the 

game wardens allowed to check traps like that? 


Great lakes cutting: 

Great lakes shovld at least leave about four hundred feet 

from lakes or any small area of lake,as beavers need green bush 
for feeding.We find, that on lakes that are cut to the shore 
the beavers just leave the area,and have to perish. 

Not only beavers are gone when the area is destroyed,but also 
moose and other animals. 

When big machines come through the bush and close to the lakes 
of cutting areas,they never know how Many birds. end small animals 
they kill,mostly in the spring,when the birds and animals are 
young. 

Also lots of oil from the big machines drip into the lakes. 

The beavers and other water animals hate ala ee 


One) 
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re replanted it takes such a long time for them to grow. 
és and other plants grow,the next thing they - 

are chemicals,which is the worst they have ever done, 
since tne animals have to eat those plants. 


ene brush. and plapcsrotiallisorts <kouldibe ett to erows 


Traplinemaps should be issued yearly,so we know when borders are 
Pt 


being changed. a 
the peaver quota is too low for some trappers.These trappers 
like to ask for more beavers." 


Copies to the following: 


Royal Commission on the Northern Environment 
Ontario Trappers Ascn 5 
Roger Suffling,Assistant Professor, 


faculty of Environmental Studies 
University of Waterloo 
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Minutes of Meeting Held with Savant Take Trappers - Mirch 10, 198% 


A meeting was held at the Four Winds Motel in Savant on Maron 
10, 1980 to address the concerns of the loci) trappers relative to 
&@ petition signed by fourteen of the trarner's. In atterdance on 
behalf of the Ministry of Natural Resources was Art Martin, Fish 
and Wildlife Supervisor and Mike Eliuk, Wildlife Manarement Officer. 
There were 21 trappers present and two reporters for the Wa Wa Ta 
newspaper. Garnet Angeconeb acted as interpreter am Fa Mishi- 
Metic acted as spokesman for the trappers. 


Each of the questions and concerns expressed In the petition 
of December 27, 1979 were addressed individually. The following 
is a summary of caments made resarding the ouestions contained 
in the petition: 


1. Trappers are allowed to carry guns on their trap-lines except in 
any area closed for the safety of other bush usens. 

2. Treaty Indians for Treaty Area # 9 are allowed to kill moose 
throughout the year within their treaty area for thetr own con- 
sumption. Trappers that are not treaty Indians are entitled to 
shoot one moose during the open season for moose provided he has 
purchased a valid moose hunting licence. 

3. Trappers are not allowed to use a gill net to take fish. Treaty 
Indians, however may take fish for personal consumption after 
first obtaining a special permit. 

4. Trappers are allowed to build a specified number of cabins on 
their trap-lines. Construction of cabins must be approved by 
the MNR in advance. No charge is made for the logs. 

- No record can be found in the Sioux Icokout office of Mary 
Necan Paying for logs she used in trap-line cabin construction. 

5. The people referred to as game wardens interferring, with set trans 
were not, in fact, game wardens. The meeting was informed that 
all persons driving MNR trucks are not fame wardens. It was 
Strongly suggested that when trappers are approached by individ- 
uals professing to be game wardens, that they demand identi- 
fication. 

6. Shoreline cutting - it was stressed that in some instances shore- 
line cutting can be beneficial to fur bearers. In all cases the 
MNR has control over cutting done by the large cannanies and we 
would monitor the cuts closely so that the concerns of the 
trappers are recognized. 

7. Any time there is any change in trapping areas the tranpers are 
the first to know about it and will receive revised maps. 

8. Beaver quotas in unsurveyed trap-lines are a reflection of past 
production. On surveyed lines the quotas are arrived at by multi- 
plying the number of live beaver houses by the factor 1.5. If 
the ee indicates that there has been an influx of beaver on 
to his line then the quota can be arbitrarily increased. 
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